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RAD10LABELLED QUINOLINE AND QUXNOLINONE DERIVATIVES AND 
THEIR USE AS METABOTROPIC GLUTAMATC RECEPTOR LIGANDS. 



5 The present invention is concerned with radiolabelled quinoline and quinolinone 

derivatives showing metabotropic glutamate receptor antagonistic activity, in particular 
mGJul xeceptor activity, and their preparation ; it further relates to compositions 
comprising them, as well as their use in a diagnostic method, in particular for marking 
and identifying metabotropic glutamate receptor sites and for imaging an organ. 

10 

Introduction 

The neurotransmitter glutamate is considered to be the major excitatory 
neurotransmitter in the mammalian central nervous system. The binding of this 
neurotransmitter to metabotropic glutamate receptors (mGlu&s), which are a subfamily 

15 of the G-protein-coupIed receptors and which comprise 8 distinct subtypes of mGluRs, 
namely mGiuRl through mGluR8, activates a variety of intracellular second messenger 
systems. The mGluRs can be divided into 3 groups based on amino acid sequence 
homology* the second messenger system utilized by the receptors and the 
pharmacological characteristics. Group I mGluRs, which comprises mGluR subtype 1 

20 and 5, couple to phospholipase C and their activation leads to intracellular calcinm-ion 
mobilization. Group H mGluRs (mGluR2 and 3) and group in mGluRs (mGluR4, 6, 7 
and 8) couple to adenyl cyclase and their activation causes a reduction in second 
messenger cAMP and as such a dampening of the neuronal activity. Treatment with 
Group I mGluR antagonists has been shown to translate in the parasynapsis into a 

25 reduced release of weurotransmitter glutamate and to decrease the glutaxnate-mediated 
neuronal excitation via postsynaptic mechanisms. Since a variety of pathophysiologic 
processes and disease states affecting the central nervous system are thought to be due 
to excessive glutamate induced excitation of the central nervous system neurons. Group 
I mGluR antagonists, in particular mGiuRl antagonists could be therapeutically 

30 beneficial in the treatment of central nervous system diseases, in particular in 
psychiatric and neurological diseases, 

However, tip to now, no specific mGluRl-ligands were available, a lack severely 
hampering the study of die mOlul teceptors, iti particular the radioautographic 
35 investigations of the unequivocal distribution and abundance of these receptors in brain 
sections*. For group I, only [ 3 H]glutamate was available so far 7 being used on rat 
(Thomson et ah, Brain Res. 619, 22-28, 1993) or human (Kingston et al., 1998) mGlula 
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receptors. For the mGlula receptor and the mGlu5 receptor [ 3 H]quisqualate is 
available, however, said receptor is not specific for the mGlul receptor (it also binds to 
the AMPA receptor) and it is competitive, i.e. it displaces glutamate (Mutel at aL, t 
Neurochem., 75, 2590-2601, 2000). 

5 

It has been the goal of this invention to provide suitable specific, in particular non- 
competitive mGIu Preceptor ligands. 

The inventors have now found a particular group of compounds that - in a radicdaballed 
10 form - provides for suitable specific, in partictdar noncompetitive mGlul receptor 
ligands as well as a method for marking and identifying metabotropic glutamate 
receptor sites and fox imaging an organ. 

In the framework of this application, the term "specific 11 means that the ligand binds 
15 preferentially to the mGlul receptor site. The term "ncm-competitive'' means that the 
ligand does not or only marginally displaces glutamate bonded to the mGlul receptor 
site. 

WO 99/26927 discloses antagonists of Group I roGluRs for treating neurological 
20 diseases and disorders, based - among others - on a quinoltae structure. 

WO 99/03822 discloses bicyclic metabotropic glutamate receptor ligands, none of them 
based on a quinoline or qulnolinone structure. 

Detailed Description 

25 The present invention concerns the radiokbelled compounds of Formula (I-A) or 
(I-B)* 




d-A)* U-B)* 

an iV-oxide form, a pharmaceutically acceptable addition salt, a quaternary amine and a 
30 stereochemical isomeric form thereof, wherein 



10 



15 



20 



25 



X represents O; C(R*h with R 6 being hydrogen, aryl or Q^alkyl optionally 

substituted with amino or mono- or di(Ci^alkyl)amino; S or N-R 7 with R 7 being 
amino or hydroxy; 

R 1 represents d^aflcyl; aryi; ihienyH quinolinyl: cycloC 3 -i2alkyl or 

(cycloC 3 .i2alkyl)Cj^alkyl, wherein the cycloCa^alkyl moiety optionally may 
contain a double bond and wherein one carbon atom in the cycloC3-t2alkyl moiety 
may be replaced by an oxygen atom or an NR 8 -moiety with R* being hydrogen, 
benzyl or Ci-ealkyloxycsrbonyl ; wherein one or more hydrogen atoms in a 
Ct-ealkyl-mojety or in a cycloCa-^alkyl-tnoiety optionally may be replaced by 
Cj^alkyU hydroxyCi-<salkyl, haloCi^alkyl, arojnoCi. 6 alkyl» hydroxy, C^alkyloxy, 
arylCi^alkyloxy, halo, Ci^alkyloxycarbonyl, aryl, amino, mono- or 
di(Ci-<5alkyl)amino, Ci^alkyloxycffrbonylaxnino, halo, plperazJnyl, pyridinyl, 
motpholinyl. thienyl or a bivalent radical of formula -O-, -O-CEfe-O or 
-O CH 2 -CH 2 -0-; or a radical of formula (a-1) 



wherein Zi is a single covalent bond, O, NH or CHa; 

Z2 is a single covalent bond, O, NH ox Ofo 
n is an integer of 0, 1, 2 or 3; 

and wherein each hydrogen atom in the phenyl ring independently 
may optionally be replaced by halo, hydroxy, CutikyL 
Cusalkyloxy or hydroxyCi^alkyl; 



or X and R* may be taken together with the carbon atom to which X and R are attached 
to form a radical of formula (b-l), (b-2) or (b-3); 



R 2 represents hydrogen; halo; cyano; Q^alkyl; C^alkyloxy; Cj^alkylthio; 
Cualkylcarbonyl; C^alkyioxycarbonylj C^alkylcarbonyloxyCi.ealkyl; 
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C^aikenyl; hydroxyC^alkenyl; Ca-calkynyl; hydroxyC^alkynyl; 
tri(Ci.6alky l)si]a«eC2.(ialkynyl; amino; mono- or di(Ci^alkyl)amiiio; mono- or 
cli(Ci-6alkyloxyCA.(jalkyl)a5Tiixiq; moao- or di(Ci^alkylthicCi-6alkyl)amino; aryl; 
arylCi-ealkyl; arylQt-calkynyU Ci^alkyloxyCi-aalkylatninoCj^alkyl; 
5 aminocarbonyl optionally substituted with Q*alkyl, Q^alkyloxyCi-satkyl, 
Ci^alkyloxycarbonylCi-$alkyi or pyridinylCwoalkyl; 
aheterocycle selected from thienyl, furanyl, pyxxotyl, thiazolyl, oxazoiyl, 
imidazolyh isothiazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrazinyl, pyridaztnyU 
pyrimidinyl, piperidinyl and piperazinyl, optionally N-substttuted with 
10 Ci-^alkyloxyCj-ealkyl, morpholinyl* ttoiomorpholinyl, dioxanyl or difhianyl ; 
a radical -NH-C(=0)R 9 wherein R 9 represents 

Ci^aikyl optionally substituted with cycloC^ualkyl, Q^alkyloxy, 
Ci. 6 alkyloxycarbonyl, aryl, aryloxy, thienyl, pyridinyl, mono- or 
di(Ci-6alkyl)amino y Ci.$alkyltbio, benzylthio, pyridinyJthio or 
15 pyrimidinylthio; 

cycloC3-i2alkyi; cyclohexenyl; amino; arylcycloC 3 . l2 alkylamino; 
mono-or-di(Ci^alkyl)amino; mono- ot 
di(Ct^aikyloxycarbonylCi^alkyl)amino; mono- or 
di(Ct.oa)kyloxycarbonyi)amino; mono-or di(C^alkenyl)amino; mono- or 
20 di(arylCi^alkyt)amino; mono- or diarylamino; atylC^aikenyl; 

furanylC24alkenyl; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; 
tetrahydrofuryl; indenyl; adamantyl: pyridrnyl; pyrazinyl; aryl; 
arylQ-oalkylthio or a radical of formula (a-1) : 
a sulfonamid -NH-SCVR 10 wherein R 10 represents d-ealkyl, mono- or poly 
23 haloCj^alkyl, arylCi-ealkyI, axylCz-oalkeny), aryl, quinolinyl, isoxazolyl 

or di(Cua!kyl)amino; 
R 3 and R 4 each independently represent hydrogen; halo; hydroxy; cyano; Cuealkyl; 
Ci^alkyloxy; Ci^alkyloxyCi^aJkyH Q-Galkylcarbonyl; Ci^alkyloxycarbonyl; 
C 2 ^alkenyl; hydroxyC2^alkenyl; C2-eatkynyl; hydroxyC^galkynyl; 
30 triCCi^alkyDsilaneC^alkynyl; amino; mono- or di(Ci^alkyl)amino; mono- or 
di(Cl^5alI^loxyC^6alkyl)amlno; mono- or di(Ci.6alkylthioCt.6aIkyl)amino; aryl; 
morpholinyiCi^alkyl or piperidinylCj^alkyl ; or 
R 2 and R 3 may be taken together to forni -R 2 -R 3 -, which represents a bivalent radical of 
formula ^(CH 2 ) 3 -, ^CH*)*-, -(CB 2 )5-> -(CH 2 )*-, -CH=CH-CH=CH- t 
35 -Za-CH^CH-, -CH=CH-Z4-> -Z4-CH 2 -CH2-CH2-, -CHa-Zd-CHa-CH^ 

-CH 3 -CH2-Z4-CH2^ 

-CH2-CH 2 -CHrZ4-e -Z4-CH2-CH2-, -CH2-Z4-CH2- or <ni 2 -CHrZq-, with Z4 being 
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O, S, SO2 or NR n wherein R n is hydrogen, Cudkyl, benzyl or 
C^alkyloxycarbonyl; and wherein each bivalent radical is optionally substituted 
with Ci^alkyl. 

ox R 3 and R 4 may be taken together to form a bivalent radical of formula 
5 -CK«CH-CH«C3EI- or -CH 2 -CH2-CH 2 ^CH 2 - ; 

R 5 represents hydrogen; cycloC 3 -i2alfcyl; piperidiuyl; oxo-thienyj; tetrahydrothienyl, 
arylCi.oalkyl; Q^alkyloxyCt^alkyl; Q^alkyloxycarbonylCi-ealkyl or Q. 6 alkyl 
optionally substituted with a radical C(=0)NR x R y , in which R x and R y , each 
independently are hydrogen, cycloC^alkyL C^alkynyl or d^alkyl optionally 
10 substituted with cyano, Ci-ealkyloxy, Cj^alkyloxycarbonyt, furanyl, pyrrolidinyl, 
benzyltbio, pyridinyl, pyrrolyl or tiiienyl; 
Y represents O or S; 

or Y and R* may be taken together to form ^Y-R 5 - which represents a radical of 
formula 

15 -CH=N-N= (c-1); 

-N=N~N= (c-2); or 

-N-CH=CH- (c-3); 
aryl represents phenyl or naphthyl optionally substituted with one or more substttuents 
selected from halo, hydroxy, Ci^ajkyl, Ci^alkyloxy, phenyl oxy* uitro, amino, thio, 
20 Ci^alkylthio, haloCi^alkyl, polyhaloCj^aMcyU potybaloCi^altyloxy, 
hydxoxyQ-$a.tkyl, C Ne alkyloxyCi-ealkyL aminoC]. 6 olky], mono-or 
di(Ci.$alkyl)amxno; mono-or di(Ci^alkyl)aminoCi_6alky^ cyano, -CO-R 1 *, 
-CO-OR 13 , -Htf'SChR 12 , -S0 2 -NR 13 R 14 , -NR l3 C(0)R 12 , -C(Q)NR l3 R 14 -SOR 12 , 
-SO2R 12 ; wherein eachR 12 , R 13 and R 14 independenfly represent Ct^alkyl; 
25 cycloC^ajUkyl; phenyl; phenyl substituted with halo, hydroxy, Ci^alkyl, 
Ci^alkyloxy, haloC^alkyl* polyhaioC^alkyl, fwmyU thienyl, pyrrolyl, 
imidazolyl, thiazolyl or oxazolyl; 
and when the R 1 -C(-X) moiety is linked to another position than the 7 or 8 position, 
then said 7 and 8 position may be substituted with R 15 and R ,<5 wherein either one or 
30 both of R 15 and R 16 represents Cmjalkyl, C^alkyloxy or R 15 and R l * taken together may 
form a bivalent radical of formula -CH^CH-CH=CH-. 

As used in the foregoing definitions and hereinafter Chalky 1 as a group or part of a 
group encompasses the straight and branched chain saturated hydrocarbon radicals 
35 having from 1 to 6 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 
pentyl or hexyl; Ckealkenyl as a group or part of a group encompasses the straight and 
branched chain hydrocarbon radicals having from 2 to 6 carbon atoms and having a 



re- 
double bond such as ethenyl, propeayl, butenyl, pentenyl, hexenyl. 3-methyibutenyl 
and the like; C 2 ^olkynyl as a group or part of a group defines straight or branched chain 
hydrocarbon radicals having from 2 to 6 carbon atoms and having a triple bond such as 
ethynyJ, propynyl, butynyl, peutynyl, hexynyl, 3-tnethylbutynyl and the like; 
5 cycloC3-6alkyl encompasses monocyclic alkyl ring structures such as cyclopropyl, 
cyciobutyl, cyclopentyl, and cyclohexyi; cycloC 3 *nalkyI encompasses mono-, bi- or 
tricyclic alkyl ring structures and is generic to for example cyclopropyl, cyciobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl ; cyclooctyl, norbornanyl, adamantyl. 

10 The term halo is generic to fluoto, chloro, broino and iodo. As used in the foregoing 
and hereinafter, potyhaloC^alkyl as a group or part of a group is defined as mono- or 
polyhalosubstituted C^alkyl, in particular methyl with one or more fluoro atoms, for 
example, difluoromethyl or trifluoromethyl. In case more than one halogen atoms are 
attached to an alkyl group within the definition of polyhaloC^alfcyl, they may be (he 

15 same or different. 

When any variable, e.g. aryl, occurs more than one time in any constituent, each 
definition is independent 

20 When any bond is drawn into a ring structure, it means that the corresponding 

$ubstituent may be linked to any atom of said ring structure. This means for instance 
that the R 1 -C(=X) moiety may be linked to the quinoline or quinolinone moiety in 
position 5. 6, 7, 8 but also position 3 or position 4. 

25 By the term "radiolabelled compound" is meant any compound according to Formula 
<1-A)* or (1-B)* an tf-oxide form, a pharmaceutical^ acceptable addition salt, a 
quaternary amine or a stereochemical^ isomeric form theieof , which contains at least 
one radioactive atom. In the framework of this application, compounds which do not 
contain a radio-active atom are denoted without an asterisk to their formula number, 

30 compounds which contain a radio-active atom are denoted with an asterisk to their 
formula number. 

In particular, the radioactive atom is selected from the group of hydrogen, carbon, 
nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive atom is selected from 
35 the group of hydrogen, carbon and halogen. 
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In particular, the radioactive atom is selected from the group of *H, U C, 1& F, m I, I, 
12S I, m I, 75 Br, 7$ Br 7 77 Br and ^B*. Preferably* the radioactive atom is selected from the 
group of 3 H, n C and l8 F. 

By the term "compound according to the invention" is meant a compound according to 
Formula (I- A)* or (I-B)*, an //-oxide form, aphannaceutically acceptable addition salt, 
a quaternary amine and a stereochetnically isomeric form thereof. 

For in vivo use, salts of the compounds of Formula (I-A)* and (I-B)* are those wherein 
the counter ion is pharmaceutical^ acceptable. However, salts of acids and bases which 
are non-pharmaceuiically acceptable may also find use, for example, in the preparation 
or purification of a pharmaceutical^ acceptable compound, All salts, whether 
phannaceuticaily acceptable or not are included within the ambit of the present 
invention. With the tetm °in vivo" is meant any use of the compounds according to the 
invention whereby said compounds are administered to live animals, 

• The pharmaceutical^ acceptable addition salts as mentioned hereinabove are meant to 
comprise the therapeutically active aou-toxic acid addition salt forms which the 
compounds of Formula (I-A)* and (I-B)* are able to form. The latter can conveniently 
be obtained by creating the base form with such appropriate acids as inorganic acids, for 
example, hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; 
nitric acid; phosphoric acid and the Bke; or organic acids, for example, acetic, 
propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic t oxalic, malonic, 
succinic, maleic, fumaric, malic, tartaric, 2-hydroxy-l # 2,3-propanetricarboxylic, 
methanesulfonic, ethanesulfooic, beuzenesulfonic, ^methylben^enesulfonic, 
cyclohexanesuifumic, 2-hydi-oxybenzoic. 4-amino-2-hydroxyben2oic and the like acids. 
Conversely the salt form can be converted by treatment with alkali ifcto the free base 
formu 

The compounds of Formula (1~A)* and (MB)* containing acidic protons may be 
converted into their therapeutically active non-toxic metal or amine addition salt forms 
by treatment with appropriate organic and inorganic bases. Appropriate base salt forms 
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts* 
e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like, salts with 
organic bases, e.g, primary* secondary and tertiary aliphatic and aromatic amines such 
as metliylamine, ethylamine, propylamine, isopropylamine, the four butylaraine 
isomers, dimethylamine, diethylamine, cUethanolamme, dipropylamine. 
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diisopropylamine, di-n-batylajoaine» pyrcolidine, piperidine, morpholine t 
aimethylamine, triethylamine, tripropylamine, quinuclidine, pyridine, quinoiine and 
isoquinoline, the benzathine, Ar-meChyJ-D-glucamine, 2-amino-2-(hydroxy methyl)- 13- 
propanediol, hydrabamine salts, and salts with amino acids such as, for example, 
5 arginine, lysine and the like. Conversely the salt form can be converted by treatment 
with acid into the free acid form. 

The term "addition salt" also comprises the hydrates and solvent addition forms which 
the compounds of Formula (I-A)* and (I-B)* are able to form. Examples of such forms 
10 are e.g. hydrates, alcoholates and the like. 

The terra "quaternary amine" as used hereinbefore defines the quaternary ammonium 
salts which the compounds of Formula (I-A)* and (I~B)* are able to form by reaction 
between a basic nitrogen of a compound of Formula (I-A)* or (I-B)* and an 

IS appropriate quatemizing agent* such as, for example, an optionally substituted 
alkylhalide, arylhalide or arylalkylhalide, e.g, tnethyliodide or benzyliodide. Other 
reactants with good leaving groups may also be used, such as alkyl 
trifluororaethanesulfonates, alkyl raethanesulfonates, and alkyl p-toluuenesulfonates. A 
quaternary amine has a positively charged nitrogen- Pharmaceutical^ acceptable 

20 counter ions include chloro, brorno, iodo, trifhioroacetate and acetate. The counter ion 
of choice can be introduced using iou exchange resins. 

It will be appreciated that some of tbe compounds according to the invention may 
contain one or more centers of chjrality and exist as stereochemical^ isomeric forms. 

25 

Hie term "stereochemical^ isomeric forms" as used hereinbefore defines all the 
possible stereoisomer^ farms which the compounds according to the invention or 
physiologically functional derivatives may possess. Unless otherwise mentioned or 
indicated, the chemical designation of compounds denotes the mixture of all passible 

30 stereoisomer^ forms, said mixtures containing all diastereomers and enantiomers of the 
basic molecular structure as well as each of the individual isomeric forms of the 
compounds according to the invention, substantially free, i.e. associated with less than 
10 %, preferably less than 5 %, in particular less than 2% and most preferably less than 
1 % of the other isomers. Stereochemical^ isomeric forms of the compounds 

35 according to the invention are obviously intended to be embraced within the scope of 
the present invention. The same applies to the intermediates as described herein, used 
to prepare end products of the compounds according to the invention. 
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The terms cis and trans are used herein in accordance with Chemical Abstracts 
nomenclature. 

5 In some compounds according to the invention and in the intermediates used in their 
preparation, the absolute stereochemical configuration has not been detennined. In 
these cases, the stereoisomers form which was first isolated is designated as "A" and 
the second as '*B'\ without further reference to the actual stereochemical configuration. 
However, said u A* 1 and "B" stereoisomeric forms can be unambiguously characterized 

10 by physicocbemical characteristics such as their optical rotation in case "A" and "B" 
have an enantiomeric relationship. A person skilled in the art is able to determine the 
absolute configuration of such compounds using art-known methods such as, for 
example, X-ray diffraction. In case "A" and "B" are stereoisomers mixtures, they con 
be further separated whereby the respective first fractions isolated ate designated "Al" 

15 and "B T'and the second as U A2 W and "B2", without further reference to the actual 
stereochemical configuration. 

The /V-oxide forms of the present compounds are meant to comprise the compounds erf 
formula (I-A)* and (I-B)* wherein ope or several nitrogen atoms are oxidized to the so- 
20 called #-oxide. 

Some of the compounds according to the invention may also exist in their tautomeric 
form* Such forms although not explicitly indicated in the aboye formula are intended 
to be included within the scope of the present invention. Of special interest are those 
25 compounds of formula (I-A)* and (I-B)* which are stereochemically pure. 

An interesting group of compounds are those compounds of formula (I-A)* and (I-B)* 
wherein 

X represents O; C(R 6 h with R 6 being hydrogen or aryl ; or N-R 7 with R 7 being amino 
30 or hydroxy; 

R 1 represents Chalky), aiy); thienyk quinolinyl; cycloC^iaalkyl or • 

(cycloC3-izalkyl)Ci-oallcyi, wherein the cycloC 3 .i 2 alkyl moiety optionally may 
contain a double bond and wherein one carbon atom in the cycloC342alkyl moiety 
may be replaced by an oxygen atom or an NR fi -moiety with R 8 being benayi or 
35 Ci-$alkyloxycarbonyl ; wherein one or more hydrogen atoms hi a Ci-oalkyi-moiety 

or in a cycloCM 2 alkyl-moiety optionally may be teplaced by Chalky!, 
baloCj^alkyl, hydroxy, Ci^alkyloxy, arylC^alkyloxy, halo, aryl, mono- or 
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di(Ci^alkyl)amino, Q^alkyloxycarbonylamino, halo, piperazinyl pyridittyl, 
morpholtayl* thienyl or a bivalent radical of formula -O- or -O-CH2-CH2-O-; 
or a radical of formula (a-1) 



therein Z\ is a single covalem bond, O or CH2; 

Zx is a single coyalent bond, O or CEb; 
n is m integer of 0, 1, or 2 ; 

and wherein each hydrogen atom in the phenyl ring independently 
may optionally be replaced by halo or hydroxy; 

or X and R ! may be taken together with the carbon atom to which X and R l are 

attached to form a radical of formula (b-1), (b-2) or (b-3); 



R 2 represents hydrogen; halo; cyano; Cj^alkyl; Q. 6 alkyloxy; C^alkyltftio; 
CUaikylcarbonyl; Q^alkyloxycarbonyl; C^alkenyl; hydroxy Q^alkenyl; 
C 2 ^alkynyl; hydroxyC^alkynyl; tLi(Ci- 6 aikyl)silaneC2.6alkynyi; amino; mono- or 
di(Ci^alkyl)amino; mono- or diCCi^alkyloxyCi^alkyOamino; mono- or 
diCC^alkylthioQ-oalkylJ^nino; atyl; aiyiC^aikyl; arylCz-^lkynyl; 
Ci^lkyloxyC 1 ^alkylattiinoC l -6alkyl; 

aminocarbonyl optionally substituted with Q^alkyloxycarbonylC^alkyl ; 

a heterocycle selected from thienyl, foranyl, thiazolyl and piperidmyl, optionally 

N-substitucetf withmoipholinyi or thiomorphoUnyl; 

a radical -NH-C(=0)R 9 wherein R* represents C ^alkyl optionally substituted with 
cycloC>i2alkyl, C^alkyloxy, C^alkyloxycarbonyl, aryl, aryloxy, thienyl, 
pyridinyl, mono- or di(Cualkyl)ammo, Ci^alkylthio, benzylthio, pyridinylthio or 
pyrimidinyltbio; cycloC 3 .i2alkyl; cyclohexenyl; amino; aryicycioCs^^alkylamino; 
mono-or-di(Ci-<salkyl)amino; mono- or di(Ci. 6 tOkyloxycarbonylCt-oalkyl)aitiino; 
mono- or di(Cj^alkyloxycarbonyl)amino5 mono-or di(C^alfcenyl)amiuo; mono- or 





b-3 
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di(ary]C^alkyl)amino; mono- or diarylamino; arylQ^alkenyl; furanylC 2 .$alkenyl; 

piperididinyj; pipetazinyl; iadolyl; faryl; benzofuryl; tetrahy&ofuryl; itxdteiayU 

adamantyl; pyridinyl; pyrazinyl; aryi or a radical of formula (a-1) ; 

a sulfonamid -NH-SO2-R 10 wherein R )0 represent Cit-oalkyi, mono- or poly 
5 haloQ^alkyl, aryiQ.*alkyl or axyl; 

R 3 and R 4 each independently represent hydrogen; Q-ealkyl; Ci^alkyloxyC^aJUkyl; 
Cusalkyloxycarbonyl; or 

R 2 and R 3 may be taken together to form -R 2 -R\ which represents a bivalent radical of 
formula -(CKfe)4-, -(0*2)5-, -Z^CH^CH-, ^CEfa<3tfe-CHa- or -Z4-CH2-CH 2 -, 
10 with 7a being O, S> SO2 or NR n wherein R u is hydrogen, C^alkyl, benzyl or 

Ci^alkyloxycarbonyl; and whereto each bivalent radical is optionally substituted 
with Ct^alkyl; 

or R* and R 4 may be taken together to form a bivalent radical of formula 
-CH=CH-CH=CH- or-CH2-CH2-CH2-CH 2 - ; 

15 R 5 represents hydrogen; piperidinyl; oxo-thienyl; tettahydcothienyl, arylCi^aJkyt: 
C^aikylo^ycarbonylCi. 6 alky1 or Ci^alkyt optionally substituted with a radical 
C(=0)NR x R y , in which R x and R y> each independently are hydrogen, 
cycloCs-ualkyl, C^alkynyl or Chalky! optionally Substituted with cyano, 
Cj^aikyloxy or Ci^alkyloxycarbonyl; 

20 Y represents O or S; 

or Y and R 5 may be taken together to form = Y-R 5 - which represents a radical of 
formula 

-CH=N-N= (c-1); or 

-N=N-N= (c-2); 
25 aryl represents phenyl or naphthyl optionally substituted with one or more subslituents 
selected from halo, C^alkyloxy, phenyloxy, mono-or di(Ci^atkyl)amino and 
cyano; 

a»d when the R'-C^X) moiety is linked to another position than the 7 or 8 position, 
Uien said 7 and 8 position may be substituted with R 15 and R 16 wherein either one or 
30 both of R 15 and R 16 represents C^alkyl or R 15 and R 16 taken together may form a 
bivalent radical of formula -CH^CH-CH=CH-. 

A further most interesting group of compounds comprises those compounds of formula 

(I-A)* and (1-B)* wherein X represents O; 
35 R l represents Chalky!; cycloC 3 42alkyl or (cycloC 3 .]2alkyl)Ci-oalkyl, wherein one or 
more hydrogen atoms in a Ci^alkyl-moiety or in a cycloC^nalkyi-rooiety 
optionally may be replaced by C^alkyloxy, aryl, halo or thienyl; 
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R z represents hydrogen; halo; Ci^alkyl or amino; 

R 3 andR 4 each independently represent hydrogen or Ci^alkyl; ox 

R 2 and R 3 may be taken together to form -R 2 ~R*-, which represents a bivalent radical of 

formula -Z4-CH2-CH2-CH2- or -2VCH 2 -CH 2 - with 2* being 0 or NR U wherein 
5 r" is Ci^salkyl; and wherein each "bivalent radical is optionally substituted with 

Ci^alkyl; 

or R 3 and R 4 may be taken together to form a bivalent radical of formula 
-CH2-CH 2 -CH^C5H 2 - ; 
R* rqpre$ent$ hydrogen; 
10 Y represents O; and 

aryl represents phenyl optionally substituted with halo. 

A further interesting group of compounds comprises those compounds of formula 
(I-A)* and (I-B)* wherein the R l -C(=X) moiety is linked to the quinoline or 
15 quinolinone moiety in position 6. 

Especially interesting are the following radioactive compounds : 




7c:T,T,rrrT y<\(\7^C\'^7 77C\ 




All compounds according to the invention show a moderate to strong mGluRl activity, 
Such activity is among others attributed to the specific binding of said compound to the 
mGlul receptor, which makes the compounds useful in a diagnostic method, e.g. for 
5 labeling and detecting mGlul receptor sites. The invention therefore also relates to a 
radiolabeled compound according to (toe invention for use in a diagnostic method 

first -preferred embodiment 

According to a first preferred embodiment, the radiolabeled compound comprises at 
io least one [^-atom or a* 16 1 125 IJ-atom. A [ 3 H]-atom is conveniently introduced by 
partially or completely substituting one or more non-radioactive (^Hl-kydrogen atoms 
in the molecule by their radioactive isotopes. The choice of whether a [ 3 H]or[ i25 IJ 
radioligand will be used may depend in part on the availability of liquid scintillation 
counters (LSC), which are fairly expensive. [ ,25 1] ligands can be quantified using 
15 either a y-counter or an LSC, whereas [ 3 H] ligands necessitate the use of an LSC. 

The radiolabeled compoxuid comprising at least one [ 3 H]-atoro or one [ 125 IJ-atom is 
advantageously used in radioligand-binding techniques, in particular in in vitro 
membrane receptor assays for marking or identifying a mGlul receptor in biological 
20 material. 

The radiolabeled compounds comprising at least one [ 3 H]-atora or one [ l2? I]-atom is 
also advantageously used in in vivo mGIal receptor autoradiography of the brain since 
the compounds according to the invention have the advantageous and unexpected 
25 ability to readily cross the blood-brain barrier. 

The invention therefore also relates to a radiolabeled compound according to the 
invention used in a diagnostic method which consists of marking or identifying a 
mGlul receptor in biological materia), as well as the use of the compounds according to 
30 the invention for the manufacture of a diagnostic tool for marking or identifying an 
mGlul receptor in biological material, whether in vivo or in vitro. 
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lu the framework of this application, by the terra "biological material" is meant to 
include any material which has a biological origin. In particular, this relates to tissue 
samples, plasma fluids, body fluids, body parts and organs originating from warm- 
blooded animals and warm-blooded animals per se* in particular humans. 

5 

Basic experiments that are performed using the membrane assay system for marking or 
identifying a mGiul receptor in biological material are : saturation experiments, 
inhibition experiments, association kinetic experiments and dissociation kinetic 
experiments. These methods are applicable to most neurotransmitter and hormone 

10 receptor systems, including the mGluRl -system (Methods for Neurotransmitter 
Receptor Analysis, ed* by Henry L Yamamura et al„ Raven Press Ltd, New York, 
1 990), To this end, the radiolabeled compound is administered to the biological 
material to mark the mGlul receptors and the emissions from the radiolabelled 
compound are detected to identify the amount oi location of ihe mGlul receptors, for 

15 instance for ex vivo receptor autoradiography. 

The radiolabelled compounds according to the invention comprising at least one 
[ 3 HJ-atom or one [ X25 fj-atom are also useful as agents for screening whether a test 
compound has the ability to occupy or bind to a mGlul receptor site. The degree to 
20 which a test compound will displace a compound according to the invention from the 
mGlul receptor site will show the test compound ability to occupy or bind to a mGluRl 
receptor and therefore act as either an agonist, an antagonist or a mixed 
agonist/antagonist of a mGlul receptor. 

25 The radiolabelled compounds according to the invention comprising at least one 

[ 3 H]-atom or one [ us I]-atom are advantageously prepared by substituting a halogen 
atom with a tritium atom, as is documented in the Experimental Section below. 

Second Preferred Embodiment 

30 I» a second preferred embodiment, die radiolabelled compound comprises at least one 
radioactive carbon or halogen atom. In principle, any compound according to Formula 
(T) containing a carbon or halogen atom is prone for radiolabel ling by replacing the 
carbon or halogen atom by a suitable radioactive isotope or by making the compounds 
according to Formula (I) using radioactively-labelled reagentia. Suitable halogen 

35 radioisotopes to this purpose are radioactive carbon, e.g. { n C] ; radioactive iodides* e»g. 
[ m IJ> [ 173 I], [ 13t lJ ; radioactive bromides, e.g. [^Br], t 76 Br), [^Br] andf^Br] ; and 
radioactive fluorides, e.g. ( 18 FJ. Preferred radiolabelled compounds are those 
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compounds of Formula (l-A)* and (l-B)*, whetein R 1 is a radioactive carbon or halo 
atom, especially [ U C], ("fl. [ A23 I], [ 75 Br], [ 7 °Bx] or f"Br]. 

Preparation of the radioactive compounds 
5 Hie introduction of a radioactive halogen atom can be performed by a suitable reaction 
such as depicted below 




(I-A-a)* 

<m,«> 



10 in which aJJ substituents in Formula (1-A-a) and (I-A-a)* are defined as in Formula (I- 
A)* and halo is a halogen atom. A suitable compound (I-A-a) is reacted with Ht ,5 F] 
such that the halogen atom present on the quinoline ring is displaced by a nucleophilic 
displacement reaction with the radioactive [ 18 FJ atom. 

15 For obtaining radiolabeled compounds according to Formula (I-B)*, radiolabel ling 
can be performed on an equivalent way, for instance by way of a reaction scheme as 
depicted below. Obviously, also compounds according to Formula (T-A)* can be 
obtained in an equivalent way> i.e. by way of labelling an R l substituent 




20 The introduction of a radioactive f 1 } C) can be performed using the reaction scheme 
below in which a suitable compound (I-A-a) is first stanyllated after which the 
radioactive [ n C] is introduced usiag e.g. a palladium catalyzed "Slille-type u coupling 
reaction using [ n C]meihyliodide (Scott, WX; Crisp, G.T.; SttUe, J.K. J. Am. Chew. 
Soc, 1984, 106, 4630). 

25 




(I-A-a> fl**» t-^* 



In Formula (I-A-a), (I-A-b) and (I-A-e)*, all substituents have the same meaning as 
defined in Formula (I-A)*, halo is a halogen atom and R 17 is methyl or butyL 

5 

Because of their unexpected property to penetrate readily die blood-brain barrier, the 
radiolabeled compounds comprising a radioactive halogen atom are advantageously 
administered in vivo, in an appropriate composition to an animal, especially a watn> 
blooded animal, and the location of said radiolabelled compounds is detected using 

10 imaging techniques, such as, for instance, Single Photon Emission Computered 

Tomography (SFECT) or Positron Emission Tomography (PET) and the like- In this 
manner the distribution of mGlul receptor sites throughout Che body can be detected 
and organs containing mGlul receptor sites such as, for example, the brain, can be 
visualized by the imaging techniques mentioned hereinabove. This process of imaging 

J15 an organ by administering a radiotobelted compound of Formula 0-A)* or (I- A)*, 

which bind to th© mGlul receptor sites and detecting the emissions from the radioactive 
compound also constitutes an aspect of the present invention. 

The application of the compounds of Formula (I-A)* and (I-B)* in the above described 
20 techniques constitutes a further aspect of the present invention. The invention in 
particular relates to the use of the compounds according to the invention for the 
manufacture of a diagnostic tool for use in PET* For use in PET, most preferred are 
radiolabelled compounds according to the invention, in which a ld F is incorporated 
(US 4,931,270 by Horn et ai, pubUced June 5, 1990), 

25 

Preparation of the non-radioactive compounds 

The non-radioactive compounds according to the invention may be produced in a 
number of ways. 

30 In order to simplify the structural representation of some of the present compounds and 
intermediates in the following preparation procedures, the quinoline or the quinolinone 
moiety will hereinafter be represented by the symbol Q, 



• # 
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or 




Hie compounds of formula (LA) or (I-B), wherein X represents O, said compounds 
being r epresented by formula (Ja/b-*)> can be prepared by oxidizing an intermediate of 
formula (II) in the presence of a suitable oxidizing agent, $uch as potassium 
5 permanganate* and a suitable phase-transfer catalyst, such as cris(dioxa-3,6- 

heptyl)amine, in a suitable reaction-inert solvent, such as for example dichtoromethane. 

* ? H oxidation 9 

R — CH—Q ^ R 1 § — q 

(II) Vm m &) 

Compounds of formula (iA/B-a) may also be prepared by reacting an intermediate of 
formula OH) with an intermediate of formula (IV), wherein Wl represents a halo atom, 
10 e.g. bromo, in the presence of butyl lithium and a suitable xeactiOn-i»ert solvent, such 
as for example tetrahydrofunm. 

p 

R 1 -—C^N + Wf—Q — c— Q 

O'l) <iv> (We-a) 

Alternatively, compounds of formula CU/tra) may also be prepared by reacting an 
intermediate of formula <V) with an intermediate of formula (IV) in the presence oi- 
ls butyl lithium and a suitable reaction-inert solvent, such as for example tetrahydToftiran- 



o 



(J O— CH, O 
R C— + Wj — Q p» R^— C-Q 

(V) °* h (iv) (lA/ra) 

Compounds of formula (Wa), wherein the R* subsequent is linked to the carbonyl 
moiety via an oxygen atom, said R 1 subslituent being represented by 0-R ,a and said 
compounds by formula CUra-a-l), can be prepared by reacting an intermediate of 
20 formula (VI) with an intermediate of formula (VII) in the presence of a suitable acid, 
such as sulfuric acid. 

o p 

R 1s — OH ♦ HO— C-Q Rl<i— o— C~Q 

< w > (vii) 0Mr»»i) 
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Compounds of formula (I-A), wherein R 2 represents methylcarbonyl, said compounds 
being represented by formula (I-A-l), can be prepared by reacting an intermediate of 
formula (VHI) in the presence of a suitable arid, such as hydrochloric acid, and a 
suitable reaction-inert solvent, such as for example letxahydrofurau. 



r 1 - 




(l-A-1) 

5 < V, "> 

The compounds of formula (I) may also be converted into each other following 

art-known transformations. 

Compounds of formula (I-A) wherein R 2 is a lialo atom, such as chloro, can be 
10 converted into a compound of formula (I-A), wherein R 2 is another halo atom, such as 
fluoro or iodo, by reaction with a suitable halogenating agent, such as for example 
potassium fluoride or sodium iodide, in the presence of a suitable reaction-inert solvent, 
e,g. dimethyl sulfoxide or acetonitrile and optionally In the presence of acetyl chloride. 

15 Compounds of formula (I-A), wherein R 2 is a suitable leaving group, such as a halo 
atom, e.g. chloro, iodo, said leaving group being represented by W 1 and said 
compounds by (I-A-2), can be converted into a compound of formula (I-A) wherein R* 
is cyano, said compound being represented by formula (I-A-3), by reaction with a 
suitable cyano-introducing agent, such as for example trlmethylsilanecarbonibrile, in the 

20 presence of a suitable base such as tf,iV~diethylethanamine and a suitable catalyst, such 
as for example tetrakis(triphenylphosphine)palladiuTn. 

Compounds of formula (I-A-2) can also be converted into a compound of formula 
(t-A-4) by reaction with C^alkynyltri(Ci^alkyl)silane in the presence of Cul, an 

25 appropriate base, such as for example JV^-diethylethanamine, and an appropriate 
catalyst, such as for example tetrakis(triphenylphosphine)pal]adium. Compounds of 
formula <I-A-4) can on their turn be converted into a compound of formula (t-A-5) by 
reaction with potassium fluoride in the presence of a suitable acid such as acetic acid, 
or by reaction with a suitable base, such as potassium hydroxide, in the presence of a 

30 suitable reaction-inert solvent such as an alcohol, e.g. methanol and the like. 




-19- 

Compounds of formula (I-A-2) can also be converted into a compound of formula 
(I-A-6) by reaction with an intermediate of formula (IX) in the presence of Cul, a 
suitable base, such as for example iVjN-diethylethanamixjie, and a suitable catalyst such 
as tetraWs(triphenylphosphine)palladium. 

5 

Compounds of formula (I-A-2) can also be converted into a compound wherein R 2 is 
CudUfcyL said compound being represented by formula (I-A-8) in the presence of a 
suitable alkylating agent, such as for example $n(C A -6alkyl) 4; or into a compound 
wherein R? is C^alkenyl, said compound being represented by formula (I-A-9) in the 
10 presence of a suitable alkenylatmg agent, such as for example Sn(C2^zdkenyi)(C|. 
$aikyl):j, both reactions in the presence of a suitable catalyst, such as for example 
tetrakis(triphenylpbospIiine)palladium and a reaction-inert solvent, such as for example 
toluene or dioxane. 

15 Compounds of formula (I-A-2.) can also be convened into a compound of formula 
(I-A-7) wherein Z represents O or S, by reaction with an intermediate of formula (X) 
optionally in the presence of a suitable base such as dipotassium carbonate and a 
reaction-inert solvent, such as //^-dimethyl formamide. 

20 Compounds of formula (I-A-2) can also be converted into a compound of formula 
(I-A), wherein R 2 is C^alkyloxycarbonyl, said compound being represented by 
formula (l-A-10) and a compound of formula (t-A), wherein R 2 is hydrogen, said 
compound being represented by formula (I-A-l 1), by reaction with a suitable alcohol of 
formula 

25 Ci^alkylOH and CO in the presence of a suitable catalyst, such as for example 

palladium(II)acetate 7 txipbenylphosphine* a suitable base such as dipotassium carbonate 
and a reaction-inert solvent, such as iViiV-dimethylformamide. 

Compounds of formula (I-A-l 1) can also be prepared by reacting a compound of 
30 foimula (I-A-2) with Zn in the presence of a suitable acid such as acetic acid. 

Compounds of formula (I-A-2) can also be converted into a compound of formula 
(I-A), wherein R 2 is aminocarbonyl substituted with C\^alkyloxycarbonylCt^alkyl, 
said compound being represented by formula (l-A-12), by reaction with an intermediate 
35 of foimula H2N-Ci^alkyl-C(=0)-O^Ci-6alkyl in the presence of CO, a suitable catalyst 
such as tetrakis(triphenylphosphine)palladiuxn ? a suitable base, such as for example 
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j(V^-diethylethanamine, aod a suitable reaction-inert solvent, such as for example 
toluene. 



JAB 1703 
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10 



15 



Compounds of fommla (I-A-2) can also be converted into a compound of formula (I-A) 
wheifcin R 2 is aryl or a heterocycle selected from the group described in the definition 
of R 2 heremabovev said R 2 being represented by R 20 and said compound by formula 
(I-A-13) by reaction with an intermediate of formula (XI), (XII) or (XHD in the 
presence of a suitable catalyst such as for example 

tetrakis(triptienylphospbine)palladlum and a suitable reaction-inert solvent, such as for 
example dioxane. 



Sn(R 2Q ) 4 SnR 2a (C V ealkyi) 3 R 
(XI) {XU} ^ 




(l-A-2) 



(XIII) 




(l-A-13) 



Compounds of formula (I-A-2) can also be converted into a compound of formula 
(I-B), wherein Y and R 3 are taken together to form a radical of formula (b-1) or (b-2), 
said compound being represented by formula (t-B-1) or (I-B-2), by reaction with 
hydrazincarboxaldehyde or sodium azide in a suitable reaction-inert solvent, such as an 
alcohol, e.g. butanol, or iV^-dimethylfotmamide. 




(l-B-1) 



(l-A-2) 



NaN ? 




C-B-2) 



Compounds of formula (I-A-ll) can be converted into the corresponding N-oxide, 
20 represented by formula (I-A-14), by reaction with a suitable peroxide, such as 

3-chloro-benzenecarboperoxoic acid, in a suitable reaction-inert solvent, such as for 
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example methylene chloride. Said compound of formula (I-A-14) can farther be 
converted into a compound of formula (I-B), wh&rein R 5 is hydrogen, said compound 
being represented by formula (I-B-3), by reaction with 4-methyl-ben2ene sulfonyl 
chloride in the presence of a suitable base, such as for example dipotasstuin carbonate 
and a suitable reaction-inert solvent, such as for example methylene chloride. 



10 



peroxide 




Compounds of formula (I-B-3) can also be prepared from a compound of formula (I- 
A), wherein R 2 is Ci-aalkyloxy, said compound being represented by formula (I-A-15). 
by reaction with a suitable acid, such as hydrochloric acid, in the presence of a suitable 
reaction-inert solvent, such as for example tetrahydrofuran. 





(l-B-3) 



is Compounds of formula (I-B-3) can be converted into a compound of formula (I-B), 
wherein R 5 represents C^alkyl, said compound being represented by formula (I-B-4)* 
by reaction with an appropriate alkylating agent* such as fox example an intermediate of 
formula (XTV), wherein W 3 represents a suitable leaving group such as a halo atom e.g. 
iodo, in the presence of potassium ten bucoxide and in the presence of a suitable 

20 reaction-inert solvent, such as for example tetrahydrofuran. 
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(I-A-15) 

Compounds of fomiula 0W3-3) can also be converted into a compound of formula (I- 
B), wherein R* is Chalky lo^ycarbonylCj^alkyl or arylCi^alkyt, said R 5 being 
represented by R Sa and said compound being represented by formula (I-B-5), by 
5 reaction with an intermediate of formula (XV), wherein W4 represents a suitable 

leaving group, such as a halo atom, e.g. bromo, chloro and the like, in the presence of a 
suitable base, such as for example sodium hydride and a suitable reaction-inert solvent* 
such as for example ^iV-diinethylfoitnamide. 




(I-A-15) 

10 Compounds of formula (I-A-2) can also be converted into a compound of formula 

(I-B), wherein R 5 is hydrogen and Y is S, said compound being represented by formula 
(I-B-6), by reaction with 1-I 2 N-C(=S)-NH 1 in the presence of a suitable base, such as 
potassium hydroxide, and a suitable reaction-inert solvent, such as an alcohol, for 
example ethanol, or water. Compounds of formula (l-B-6) can further be converted 
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into a compound of formula (I-A), wherein R 3 is Ci-eatkylttoio, said compound being 
represented by formula (I-A46), by reaction with a suitable Cu6alkylhalide, such as for 
example Ci^alkyliodide, in the presence of a suitable base, such as dipotasshtm 
carbonate, and a suitable solvent, such as for example acetone. 

s C-A-2) W " (I-bV 

Compounds of formula (iA/B-a) can be converted into a compounds of formula (t-A) or 
(I-B), wherein X is N-R 7 , said compound being represented by formula (iA/B-b), by 
reaction with an intermediate of formula (XVI), optionally in the presence of a suitable 
base, such as for example ^JV-diethylethanamine, and in the presence of a suitable 
10 reaction-inert solvent, such as an alcohol, e.g. ethanol 

R i_jL Q ♦ R 7 — nh 2 R 1 — J-Q 

(XVI) &w*9 
• As already indicated in the preparation procedure of compounds of formula (t-A-13) 
described above, the compounds of formula (I) may also be converted to the 
corresponding N-oxide forms following art-known procedures for converting a trivalent 

15 nitrogen into its iV-oxide form. Said AT-oxidation reaction may generally be carried out 
by reacting the starting material of formula (I) with an appropriate organic or inorganic 
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, 
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium 
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for 

20 example, benzenecarboperoxqic acid or halo substituted benzenecarboperoxoic acid, 
e.g, 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, 
alky (hydroperoxides, e.g. terr-butyl hydroperoxide. Suitable solvents are, for example, 
water, lower alkanols, e.g. ethanol and the Hke, hydrocarbons, e.g, toluene, ketones, 
e.g. 2-buttmone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such 

25 solvents. 

Some of the intermediates and starting materials used in the above reaction procedures 
are commercially available, or may be synthesized according to procedures already 
described to the literature. 

30 
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Intermediates of formula OX) may be prepared by reacting an intermediate of formula 
(XVII) with an intermediate of formula (XVIII). wherein W$ represents a suitable 
leaving group such as a halo atom* e.g. chloro, bromo and the like, in the presence of 
magnesium, diethylether and a suitable reaction-inert solvent, such as diethylether. 

ft i QH 

Q~c-h * *~™s — R 1 — ai-Q 

(XVII) ( xv, ») (11) 

Intermediates of f ormula (XVII) may be prepared by oxidizing an intermediate of 
formula (XIX) in the presence of a suitable oxidizing agent, such as MnC>2» and a 
suitable reaction-inert solvent such as methylene chloride. 



oxidation j] 
Q— CH 2 — OH ** Q— C— H 



(XtX) (XVU) 

10 Intermediates of formula (XIX) can be prepared by reducing an intermediate of formula 

(XX) in the presence of a suitable reducing agent such as lithium aluminium hydride, 

and a suitable reaction-inert solvent such as tetrahydrofuran. 

JJ reduction 
Q— O— 0— Cj- 6 alkyl *-Q— OH 

(XX) (XlX > 
Intermediates of formula (XX), wherein Q represents a quinoKne moiety optionally 
15 substituted in position 3 with Q^alkyl and -wherein the carbonyl moiety is placed in 
position 6, said intermediates being represented by formula (XX-a), can be prepared by 
reacting an intermediate of formula (XXI) with an intermediate of formula (XXII) in 
the presence of sodium 3-nitro-benzene sulfonate, a suitable acid, such as sulfuric acid, 
and a suitable alcohol, e.g. methanol, etbanol, propanol, butanol and the like. 

(XXII) 



H ' N (X*a) 



20 (XXII 

Alternatively, intermediates of formula (II) can also be prepared by reacting an 
intermediate of formula (XXIII) with an intermediate of formula (XXIV), wherein W$ 
is a suitable leaving group, such as a halo atom, e.g. bromo, chloro and the like, in the 
presence of a suitable agent, such as butyl lithium and a suitable reaction-inert solvent, 
25 such as tetrahydrofuxan. 
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<X»I») (XXIV) 

Intermediates of formula (XXIII) can be prepared by oxidizing an intermediate of 
formula (XXV) using the Moffatt Pfitzner or Swern oxidation (dimethylsulfoxide 
addicts with dehydrating agents e.g. DCC Ac 2 0» SO** P4O10* COCb or U-CO-COC1) 
in an inert solvent such as methylene chloride. 

R— CH 2 -0H ^bJ-Lh 

(XXV) (XXIII) 
Intermediates of formula (XXV) can be prepared by reducing an intermediate of 
formula (XXVI) in the presence of a suitable reducing agent, such as for example 
lithium aluminium hydride and a suitable reaction-inert solvent, such as benzene. 



^3*— *<>*H 



C r6 oikyl r!_ CH^— OH 



10 (XXVI) (XXV) 

Intermediates of formula (XXVI) can be prepared from an intermediate of formula 
(XXVII) by estetification in the presence of a suitable alcohol, such as methanol, 
ethanol, propanol, butanol and he like, and a suitable acid, such as sulfuric acid. 

Chalky! — OH jj 



"OH *~ R 1 — C — O — C ro aakyi 



(XXVID (XXVI) 

15 Intermediates of formula (XXVII), wherein R l represents a radical of formula (a-l) 
with Zi beitig 0, Z& being CH2 and n being 1, said intermediates being represented by 
formula (XXVU-a), can be prepared by reducing an tatenaediatB of formula (XXVEI) 
in the presence of a suitable reducing agent such as hydrogen* and a suitable catalyst, 
such as palladium on charcoal, and a suitable acid such as acetic acid. When R ! of 

20 intermediate (XXVH) represents an optionally substituted phenyl moiety, it can also be 
converted into an optionally substituted cyclohexyl moiety by reduction in the presence 
of a suitable reducing agent such as rhodium on AI2O3, and a suitable reaction-inert 
solvent, such as tetrahydrofuran. 



-28 




0 reduction 0 



0 (XXVII-a) 
(XXVIIl) 

Intermediates of formula (IV), wherein Q represents a quinoline moiety substituted hi 
position 2 withhaio 7 e-g- chloro, said intermediates being represented by formula 
(IV-a), can be prepared by reacting an intermediate of f onnula (TV)* whereto Q 
represents a quinolinone moiety with R 5 being hydrogen, said intermediate being 
represented by formula (TV-b), in the presence of POC13- 

— bde 

(IV-a) 

(IV-b) 

Intermediates of formula (IV-a), wherein R 4 is hydrogen, said intermediates being 
represented by formula (IV-a-l), can also be prepared by reacting an intermediate of 
10 formula (XXIX) with POCl 3 in the presence of ^-dimethylforraamide (Vilsmeier- 
Haaek formylation followed by cyclization). 




•nh— S— j ^ OCXa 

fc 3 



(XXIX) v 
Intermediates of foimuk (XXIX) may be prepared by reacting an intermediate of 
formula (XXX) with an intermediate of formula (XXXI), wherein W ? represents a 
15 suitable leaving group, such as a halo atom, e.g. chloro, in the presence of a suitable 
base, such as for example iV^^iediyletiiaiiamine, and a suitable reaction-inert solvent, 
such as methylene chloride. 



20 



(XXX) 



(XXXI) 



(XXIX) 
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Intermediates of formula (IV-a) can be converted into an intermediate of formula (IV-c) 
by reaction widi an intermediate of formula (XXXH) in the presence of a suitable 
reaction-inert solvent, such as an alcohol, e.g. methanol and the like. 




5 (IV-a) ( |V - C ) 

fatennediates qf formula (IV-a) can also be converted into an intermediate of formula 
(IV-d-l) by reaction with a suitable amine of formula (XXXIH-a), wherein Z3 and Z* 
each independently represent hydrogen, Ct^alkyl, Cj-eaikyioxyCt-salkyU 

10 Ci^alkylibioCi^alkyl or into an intermediate of formula (IV-d-2) by reaction with a 
suitable amine of formula (XXXHI-b), wherein Z3 and Z* are taken together to form a 
heterocycte as defined hereinabove in the definition of R 2 provided that the heterocycle 
comprises at least one mitogen atom, in the presence of a suitable base, such as fat 
example dipotassium carbonate, and a reaction-inert solvent, such as NJf- 

15 dimethyiformamide. 




Intermediates of formula (JY-a), wherein R 3 represents CH2-CH2-CH2-C1 P said 
intermediates being represented by formula (TV-a-2), can also be converted into an 
intermediate of formula (IV), wherein R? and R 3 are taken together to form a bivalent 
20 radical of formula -O-CH2-CH2-CH2-1 said intermediate being represented by formula 
(TV-e-1), by reaction with a suitable acid, such as hydrochloric acid and the like. 
Intermediates of formula (IV-a-2) can also be converted into an intermediate of Formula 
(IV), wherein R 2 and R 3 are taken together to form a bivalent radical of formula 
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10 



15 



-S-CH r CHrCHr, said intermediate being represented by formula (IV-e-2), by 
reaction with HiN-C(s=S)-NH;2 in the presence of a suitable reaction-inert solvent, such 
as an alcohol, e.g. ethanol. 

CH 2 — CH 2 — CH 2 -CJ 




acid 




(IV*a-2) 




BzN — 1 



(IV-e-2) 

5 Intermediates of formula (V) may be prepared by reacting an intermediate of formula 
(XXVII) with an intermediate of formula CH3-NH-O-CH3 in the presence of 
l,l*-caxbonyldiimidazole and a suitable reaction-inert solvent, such as methylene 



chloride. 



+ H 3 C— NH— o— CH 3 



CH 3 



(V) 



(XXVII) 

Intermediates of fotmula (VII), wherein Q represents a quinoline moiety, in particular a 
quinoline moiety wherein R* is ethyl, R 3 is methyl and R 4 is hydrogen, and the carboxyl 
moiety is placed in position 6 f said intermediates being represented by formula (VH-a), 
can be prepared by reaction an intermediate qrf fotmula (XXXIV) in the presence of a 
suitable aldehyde, such as CH 3 -CH2-CH(=0\ (C$-hQ) a , ZnCb, FeOb and a suitable 
reaction-inert solvent, such as an alcohol, for example ethanoL 



CH3-CH2 CH (=0) 
(CH Z 0) n 



OH 




(XXXtV) 



(VH-a) 



20 



Intermediates of formula (VHR can be prepared by reacting an intermediate of formula 
(XXXV) with an intermediate of formula (XXXVI) in the presence of a suitable 
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catalyst, such as for example tetrakis(txiphc»ylpho8phine)paUadium and a suitable 
reaction-inert solvent, such as for example dioxane. 




(XXXV) 



(XXXVI) 




(VIII) 



Still some other preparations can be devised, some of them are disclosed further in this 
application with the Examples. 

10 Pure stereoisomer^ forms of the compounds and the intermediates of this invention 
may be obtained by the application of art-known procedures. Diaatereomers may be 
separated by physical separation methods such as selective crystallization and 
chromatographic techniques, e.g. liquid chromatography using chiral stationary phases. 
Enantiomers may be separated from each other by the selective crystallization of their 

15 diasfcereomeric salts with optically active acids. Alternatively, enantiomers may be 
separated by chromatographic techniques using chiral. stationary phases. Said pure 
stereoisomers forms may also be derived from the corresponding pure stereoisomeric 
forms of the appropriate starting materials, provided that the reaction occurs stereo- 
selectively or stereospecifically. Preferably, if a specific stereoisomer is desited, said 

20 compound will be synthesized by stereoselective or stereospecific methods of 
preparation. These methods will advantageously employ chiraliy pure starting 
materials. Stereoisomer^ forms of the compounds of formula (I) are obviously 
intended to be included within the scope of the invention. 

25 A stereoisomer of a compound of formula (I- A) or (I-B) such as a ds form, may be 
converted into another stereoisomer such as the corresponding trans form by reacting 
the compound with a suitable acid, such as hydrochloric acid, in the presence of a 
suitable reaction-inert solvent, such as for example tetrahydrof uran. 



30 Tbe mGluRl antagonistic activity of the present compounds can be demonstrated in the 
Signal transduction on cloned rat mGluRl in CHO cells test and the Cold allodynia test 
in tats with a Bennett ligation, as described hereinafter. 
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Due to their mGluR antagonistic activity, more in particular their Group I tnGluR 
antagonistic activity and even more in particular, their mGluRl antagonistic activity, 
the compounds of formula (I-A) or (I-B). their W-oxidcs, pharmaceutical^ acceptable 

5 addition salts, quaternary amines and stereochemical^ isomeric forms are useful in the 
treatment or prevention of glufatnate-induced diseases of the central nervous sytem. 
Diseases in which a role for glutamate has been demonstrated include drug addiction or 
abstinence (dependence, opioid tolerance, opioid withdrawal), hypoxic, anoxic and 
ischemic injuries (ischemic stroke, cardiac arrest), pain (neuropathic pain, inflammatory 

10 pain, hyperalgesia)* hypoglycemia, diseases related to neuronal damage, brain trauma, 
head trauma, spinal cord injury, myelopathy, dementia, anxiety, schizophrenia, 
depression, impaired cognitiou, amnesia, bipolar disorders, conduct disorders, 
Alzheimer's disease, vascular dementia, mixed (Alzheimer's and vascular) dementia, 
Lewy Body disease, delirium or confusion, Parkinson's disease, Huntington's disease, 

15 Down syndrome, epilepsy, aging, Amyotrophic Lateral Sclerosis, multiple sclerosis, 
AIDS (Acquired Immune Deficiency Syndrome) and AIDS related complex (ARC)* 

The present invention also provides compositions for the administration to msraals, in 
particular humans, in particular for diagnostic reasons, more in particular for imaging 
20 an organ comprising a therapeutically effective amount of a radiolabeled compound of 
formula (I-A)* or (I-B)* and a pharroaceucically acceptable carrier or diluent 

Therefore, the compounds of the present invention ox any subgroup diereof may be 
formulated into various pharmaceutical forms for administration purposes. As 

25 appropriate compositions there may be cited all compositions usually employed for 
sy stemicaHy administering drugs. To prepare the pharmaceutical compositions of this 
invention, a therapeutically effective amount of a particular compound, in base or 
addition salt form, as the active ingxedient is combined in intimate admixture with a 
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms 

30 depending on the form of preparation desired for administration. These pharmaceutical 
compositions are desirably in unitary dosage form suitable, preferably, for 
administration orally, rectally, topically, percutaneously or by parenteral injection, For 
example, in preparing the compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed, such as, for example, water, glycols, oils, 

35 alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
emulsions, elixirs and solutions: or solid carriers such as starches, sugars, kaolin, 
lubricants, binders, disintegrating agents and the Uke in the case of powders, pills, 



t:tc:ct 7nn7* cn • ay ybc\ 



-33- 

capsuies and tablets. Because of their ease in administration, tablets andcapsul.es 
represent the most advantageous oral dosage unit form, in which case solid 
pharmaceutical carriers are obviously employed. For parenteral compositions, the 
carrier will usually comprise sterile water, at least in large part, though other 
5 ingredients, for example* to aid solubility, may be included, Injectable solutions, for 
example, may be prepared in which the carrier comprises saline solution, glucose 
solution or a mixture of saline and glucose solution. Injectable suspensions may also be 
prepared in which case appropriate liquid carriers, suspending agents and the like may 
be employed. Also included are solid form preparations which are intended to be 

10 converted, shortly before use, to liquid form preparations. As appropriate compositions 
for topical application there may be cited all compositions usually employed for 
topically administering drugs e.g. cieams, gel, dressings, shampoos, tinctures, pastes, 
ointments, salves, powders and the hke. In the compositions suitable for percutaneous 
administration, the carrier optionally comprises a penetration enhancing agent and/or a 

15 suitable wetting agent, optionally combined with suitable additives of any nature in 
minor proportions, which additives do not cause a significant deleterious effect to the 
skin. Said additives may facilitate the administration to the skin andfor may be helpful 
for preparing the desired compositions. These compositions may be administered in 
various ways, e.g., as a transdermal patch, as a spot-on, as an ointment 

20 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in unit dosage form for ease of administration and uniformity of dosage. 
Unit dosage form as used in the specification and claims herein refers to physically 
discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
25 of active ingredient calculated to produce the desired therapeutic effect in association 
with the required pharmaceutical carrier. Examples of such unit dosage forms are 
tablets (including scored or coated tablets), capsules, pills, suppositories, powder 
packets, wafers, injectable solutions or suspensions, teaspoonfuls, tablespoonf uls and 
the like, and segregated multiples thereof. 

30 

Tbe diagnostically effective dose or frequency of administration depends on the 
particular compound of formula (I-A)* or (I-B)* used and the particular condition of 
the mamal being treated, as is well known to those skilled in the art. 

35 The following examples are intended to illustrate and not to limit the scope of the 
present mveniion- 
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Experimental part 

Hereinafter, a DMF" is defined as JV^-dimeihylfoimamide, "DlpE" is defined as 
diisopropylether, "DMSO" is defined as dimethylsulfoxide, "BUT' is defmed as 
2.6-bis(l,i-dimethylethyl)-4-metbylphenol, and "THF 9 is defined as tecrahydrofrtraii. 

A, Preparation of the intermediates 
Example Al 




Preparation of 1 I T ™ (interna. 1) 



10 A mixture of 4-(l-methyIethoxy)benzoic acid (0.083 mol) and Rh/Al 2 0 3 5% (lOg) in 
THF (22Qnil) was hydrogenated at 50 D C (under 3 bar pressure of H2) for X night. The 
mixture was filtered over celite, washed with THF and evaporated. Yield: 16g of 
' intermediate 1 (100%). 

Examnle A2 

15 Preparation of 2-ethyl-3-methyl-6-quijiolmecarboxylic acid (interna. 2) 

A mixture of 4-aminobenzoic acid (0.299 mol) in ethanol (250mi) was stirred at room 
temperature. ZnCl 2 (0.0367 mol) and (CH 2 0) n (lOg) were added. FeCl 3 .6H20 (0.5 
mol) was added portionwise and the temperature rised till 60-65°C. Propanal (30ml) 
was added dropwise over a 2 hours period. The mixture was refluxed for 2 hours and 

20 kept at room temperature for 12 hours. The mixture was poured into water and filtered 
through celite. The filtrate was acidified till pH-7 with HC1 6N and the mixture was 
evaporated till dryness- The residue was used without further purification. Yield : 
56.1g of 2-ethyl-3-methyl^quinolinecarboxylic acid (interm. 2). 

Example A3 



1 of 



Preparation of k N J ^^ N '^V/\^ (iutexm. 3) 

H 

25 Pentanoyl chloride (0*2784 mol) was added at 5°C to a mixture of 

4-bromobenzenamine (0.232 mol) andiv;^dietliylethananiine (0.2784 mol) in CHaCh 
(400ml). The mixture was stirred at room temperature overnight, poured out into water 
and extracted with CR2O* The organic layer was separated, washed with a 
concentrated NEUOH solution and water, dried (MgSOO. filtered and the solvent was 

30 evaporated The residue (60g) was crystallized from diethylether. The precipitate was 
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filtered off and dried. The residue (35 g, 63%) was taken up in OfeCh. The organic 
layer was separated* washed with a 10% K2CO3 solution, washed with water, dried 
(MgSCUX filtered and the solvent was evaporated. Yield: 30g of intermediate (3) 
(54%). 

5 
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Examplc A4 

Br- 




Preparation of ^^^N' Jii!5 ^CI ( interin - 4 ) 

A mixture of 6-bromo~2(ltf)KiuiBoiinone (0.089 mol) in POCI3 (55mJ) was stirred at 
60°C overnight; then at 100°C for 3 hours and the solvent was evaporated. The residue 
was taken up in CHaCfe, poured out into ice water, basified with NHUOH cone, filtered 
5 over celite and extracted with CH2CI2, The organic layer was separated, dried 
(MgSCW, filtered and the solvent was evaporated. Yield: 14.5g of intermediate (4) 
(67%), 

Example A? 

a) Preparation of .A^ A >^ (interm. 5) 

Cr N 

DMF (37ml) was added dropwise at 10°C under N 2 flow to FOCU (108ml), After 

10 complete addition, the mixture was allowed to warm to room temperature, 

//~(4-bromophcayl)butanamide (0.33 mol) was added portionwise. The mixture was 

stirred at 85°C overnight, then allowed to cool to room temperature and poured out on 

ice (exothermic reaction). The precipitate was filtered off, washed with a small amount 

of water and dried (vacuum). The residue was washed with EtOAc/diethyl ether and 

15 dried. Yield: 44.2g of intermediate (5) (50%). 

Br 




b) Preparation of JL ^JL ^ (interm. 6) 

N Or 

A mixture of intermediate (5) (0.162 mol) in methanol (600ml), and a solution of 
methanol sodium salt in methanol at 35% (154ml) was stirred and reftuxed overnight 
The mixture was poured out on ice. The precipitate was filtered off, washed with a 
small amount of water and taken up in CHaCk K2CO3 10% was added and the mixture 
20 was extracted with CHaCij, The organic layer was separated, washed with water* dried 
(MgSCU) f filtered and the solvent was evaporated. Yield: 31.9g of intermediate (6) 
(74%). 

Example A6 

9 

Preparation of f T (interm. 7) 



l,r-Carbonylbis-li/-imidazole (0.074 mol) was added portionwise to a mixture of 
25 4-methoxycyclohexanecarboxylic acid (0.063 mol) in CH2CI0 (200ml). The mixture 
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was stirred at room temperature for 1 hour. Then W-me&oxymetlmnamine (0.074 mol) 
was addedL The rodxture was stirred at room temperature ovenxigbt* poured out into 
HzO and extracted with CBfeCl* The organic layer was separated, washed several 
times with HaO ? dried (MgSOa), filtered and the solvent was evaporated Yield; 12.<5g 
5 of intera. 7. 

Example A7 

a) A mixture of 6-fIuoro-4-oxo-4i?-l-berizopyraia-2-carboxylic acid (0.30mol) in acetic 
acid (400ral) was hydrogenated widi Pd/C (3g) as a catalyst. After uptake of (3 
equiv), the catalyst was filtered off. The filtrate was evaporated. The residue was 

10 stirred in petroleum ether. The precipitate was filtered off and dried (vacuum; 70°C). 
After reciystallization from CHCU/CHbOH, the precipitate was filtered off and dried 
(vacuum; 80 fl C and high vacuum; 85°C), Yield: 8.8 g of 6-fluoro-3,4-dihydco-^l- 
betttopyran-2-carboxylic acid (interm. 8) (15,0%). 

b) A mixture of intermediate (8) (0.255 mol) in ethanol (400ml) and H2SO4. (5ml) was 
15 stiixed and refluxed for 8 hours. The solvent was evaporated till dryness. The residue 

was dissolved in CBfeCfe. The organic layer was separated, washed with K2CO3 10% 7 

dried (MgS04), filtered and the solvent was evaporated* Yield: 45g of 

ethyl e-fluoro-S^dihydr^H-l-benzopyraii-Z-carboxylate (intena. 9) (79%). 

c) Reaction under A mixture of sodium bis(2-methoxyethoxy)aluminumhyclricle, 
20 70 wt % solution in methylbenzene 3*4M (0.44 mol) in benzene (150 ml) (reflux) was 

added dropwise during 1 hour to a xefluxed mixture of interm. 9 (0.22 mol) and 
benzene (600 ml). After stilting for 2.5 hours at reflux tempexature, the mixture was 
cooled to ±15°C. The mixture was decomposed by adding dropwise ethanol (30 ml) 
and water (10 ml). This mixture was poured out onto ice/water and tins mixture was 

25 acidified with concentrated hydrochloric acid. This mixture was extracted with diethyl 
edier (500 ml). The separated organic layer was washed with water, dried, filtered and 
the solvent was evaporated. Hie residue was purified by column chromotoghaphy over 
silica gel (eluent : CHCI3). The desired fraction was collected and the eluent was 
evaporated Yield: 34 g of 6-fluoro-3,4-dihydro-2H4-benzopyran-2-met3ianol (interm. 

30 10) (85%). 

d) Reaction under N 2 . To a stirred and cooled (-60X; 2-propanone/C0 2 bath) mixture 
of ethanedioyl dichloride (0,1 mol) in CBfeCk (350 ml) was added stilfinylbis[methane] 
(30 ml) during 10 minutes. After stirring 10 minutes, a mixture of inteim. 10 in CfifeCh 
(90 ml) was added during 5 minutes. After stirring for 15 minutes, 

35 /v;WHliethylethanamine (125 ml) was added. When the mixture was warmed up to 

room temperature, it was poured out in water. The product was extracted with CH2CI2. 
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The organic layer was wased with water, HQ (1M)» water> NaHCQj (10%) and water, 
dried and evaporated. Hie residue was dissolved in diethyl ether, washed with water, 
dried, filtered and evaporated. The residue was purified by column chromotoghaphy 
over silica gel (eluent : CHCI3). The desired fraction was collected and the eluent was 
evaporated. Yield: 21.6 g of 6~fluoro-3,4~dihydro-2#-l-^^ 
(mterm. 11) (67%). 




e) Preparation of I II i if 1^ (interm* 12) 

F" 

nButyilithium 1.6M (0.056 mol) was added slowly at -70°C to a solution of 
intermediate (5) (0.046 mol) in THF (100ml), The mixture was stirred at -70°C for 30 
minutes, A suspension of interm. 1 1 (0.056 mol) in THF (100ml) was added slowly. 

10 The mixture was stirred at -70°C for 1 hour, then brought to room temperature, poured 
out into H 2 0 and extracted with EtOAc. The organic layer was separated, dried 
(MfgSOxi), filtered and the solvent was evaporated. The residue (2lg) was purified by 
column chromatography over silica gel (eluent: cyclohexane/EtOAc 80/10; 15-35/mn). 
The pure fractions were collected and the solvent was evaporated. Yield: 9.5g of 

15 interm, 12 (55%). 

Example A8 

a) Preparation of ^*^r/^ ^^N^N^ 

h and J 

(interm. 13) 

(interm. 14) 

A mixture of intermediate (5) (0.1127 mol)* 2-methoxyethanamine (0.2254 mol) and 
K 2 C0 3 (0.2254 mol) in DMF (500ml) was stirred at 120°C for 15 hours and then 
cooled. The solvent was evaporated* The residue was taken up in CH^Cfe and H20* 
20 The organic layer was separated, dried (MgSO*), filtered and the solvent was 

evaporated till dryness. The residue (33.53g) was purified by column chromatography 
over silica gel (eluent: CH2CI2/CH3OH 99*5/0.5; 15-40 jttm). Two fractions weie 
collected and their solvents were evaporated Yield: 5.7g of interm. 14 (38%) and 
interm. 13 (34%). 

b) Preparation of ^^A^^ (interm. 15) 

25 A mixture of intermediate (5) (0.0751 mol), thiomorpholine (0.0891 mol) and K2CO3 
(045 cnol) in DMP (200ml) was stirred at 120°C for 12 hours. The solvent was 
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evaporated till dryness. The residue was taken up in CH2CI2 and H2O. The organic 
layeT was separated, dried (MgSCXi), filtered and the solvent was evaporated* The 
residue (26g) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 80/20; 20-45 /Am). Two fractions were collected and their solvents 
5 were evaporated. The two fractions were combined. Yield: 9Ag of interna. 15 (37%); 
mp, 82°C 
Example A9 

a) 4-Aminobenzoic acid (0,219 mol) was added to a solution of sodium 3- 
nittobenzenesulfonate (0.118 mol) in H2SO4 70% (230ml) and the mixture was stirred 

10 and reflnxed, 2-propene-l J l-diol J 2~methyl- T diacetate (0.216 mol) was added dropwise 
and the mixture was refluxed for 4 hours. Ethanol (200ml) was added and the mixture 
was stilted at 80°C for 48 hours. The mixture was evaporated* the residue was poured 
into ice water/NEUOH and extracted with CflkCl* The organic layer was dried 
(MgSQ4) and evaporated. The residue was purified by column chromatography over 

15 silica gel (eluent : CHzCb/2-propanoi 99/1). The pure fractions were collected and 
evaporated. Yield : 21g of ethyl 3-methyl-6-quinolmecarboxylate (interna. 16) (45%). 

b) Interm. 16 (0.09S mol) in THF (270ml) was added at 0°C to a solution of L1AIH4 
(0.098 mol) in THF under N* When the addition was complete, water (10ml) was 
added. Hie precipitate was filtered off and washed widiCH^Ch. The organic layer 

20 was dried (MgSC^)* filtered off and evaporated. The product was used without further 
purification. Yield : 16.71g of 3-methyl-6-quiriolinemetha]ooJ (interm. 17). 

c) MnOja (0,237 mol) was added to a solution of interm. 17 (0*096 mol) in CR2CI2 
(200ml) and the mixture was stirred at room temperature for 12 hours. The mixture 
was filtered through celite and the filtrate was stirred again with MnOa (20g) for 12 

25 hours. MnOi (10g) was added again. The mixture was stirred for 12 hours. The 
mixture was filtered through celite and evaporated. The product was used without 
further purification. Yield: 11.71gof 3-mcthyl-6-quinolinecaxboxaldehyde (71%) 
(interm* 18). 

d) A solution of bromocyclohexyl (0.14 mol) in l,r-oxybisethane (50ml) and Mg 
30 turnings (50tnl) was added at 10*C to a mixture of THF (0.14 mol) in 1,1*- 

oxybisethane (10ml). A solution of interm. 18 (0»07 mol) in Mg turnings (100ml) was 
added carefully at 5*C* the mixture was poured into ice water and extracted with 
JStOAc. Yield : 11.34g of (±>a-cyclohe\y1-3-methyl-6-qainolinemethanol (63%) 
(interm. 19)* 

35 
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Example 



Preparation of 




(interna. 20) 



A mixture of compound (5) (0.001507 niol), tributyl(l-ethoxyethenyl)stannatie 
(0,00226 mol) and Pd(PPh3)4 (0.000151 mol) in 1,4-dioxane (5rnl) was stirred at 80°C 
for 3 hours. Water was added. The mixture was extracted with EtOAc. The organic 
5 layer was separated, dried (MgSO*), filtered and the solvent was evaporated. This 
product was used without ftuther purification. Yield: L4g of interm. 20. 

Example All 



Preparation of 




(incerm. 21) 



A mixture of compound (45) (prepared according Co B6) (0.00125 mol) in NaOH 3N (5 
10 ml) and iPrOH (1 .7 noJ> was stirred at room temperature overnight, then pouted out into 
IfcO, acidified with HC1 3N and extracted with EtOAc. The organic layer was 
separated, dried (MgSO**), filtered and the solvent was evaporated. The residue was 
taken up in diethyl ether. The precipitate was filtered off and dried Yielding: 0.26 g 
of intermediate 23 (56%). (mp.: 232°C) 

15 Example A12 

a. Preparation of 

(interna. 22) (interm. 23) 

A mixture of 5-hromo-lH-indole-2 f 3-dione (0.221 mol) in NaOH 3N (500 mlO was 
stirred at 80°C for 30 minutes, brought to room temperature and 2-pentanone (0.221 
mol) was added. The mixture was stirred and refluxed for 1 hour and 30 minutes and 
acidified with AcOH until pH=5. The precipitate was filtered, washed with water and 
20 dried. Yielding 52.3 g of intermediate 24 and intermediate 25. (Total yielding: 80%), 
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b. Preparation of 




(iutenn. 24) (intenn. 25) 

nBuLi 1.6 M (0.0816 mol) was added dropwise at-78*C to a suspension of 
intermediate 25 (0.034 mol) and intermediate 26 (0,034 mol) in THF (300 ml) under Nfe 
flow- The mixture was stirred at -78°C for 30 minutes. nBuLi 1 .6M (0,0816 mol) was 
added dropwise. The mixture was stirred for 1 hour. A mixture of intermediate 9 
5 (0,102 mol) in THF (250 ml) was added slowly. The mixture was stirred for -7&°C to 
-20*C, poured out into HiOTHCl 3N and extracted with EtOAc The organic layer was 
separaied, dired (MgSG4), filtered, and the solvent was evaporated till dryness. 
Yielding: 20.89 g of compound intermediate 26 and intermediate 27 (86%), 

Example Al 3 



a. Preparation of Hl 




(interm. 26) 



10 4-amiuo-3-methoxyben2;oic acid (0.054 mol) was added portionwise at room 

temperature to a solution of 3<Moxo-2-ethyl-2~butenal (0.065 mol) in AcOH (100ml). 
The mixture was stirred and refilled for 8 hours and evaporated to dryness. The 
residue was taken up in CEfeClja, water was added and the solution was basifiedby 
Et3N. The organic layer was separated, dried (MgSCW, filtered, and the solvent was 

15 evaporated. The residue was crystallized from 2-propanone. The precipitate was 
filtered off and dried. Yielding: 2.5g of interm, 26 (18%). 



b. Preparation of 




(interna. 27) 



GDI (0,012 mol) was added at room temperature to a solution of interm- 26 (0.011 mol) 
in ClhCh (30ml). The mixture was stirred at room temperature for 1 hour, 
methoxyammomethyl (0.012 mol) was added and the mixture was stirred at room 
20 temperature for 8 hours. H 2 0 was added. A precipitate was filtered off. The filtrate was 
extracted with CH2CI2. The organic layer was separated, dried (MgSO*), filtered, and 
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the solvent was evaporated. The residue was crystallized from diethyl ether. The 
precipitate was filtered off and dried. Yielding: G.95g of interm. 27 (31%) 
(mp.:148°C). 

Example A14 



Preparation of 




(interm. 28) 



5 4-Bromobenzenamine (0.034 mol) was added at room temperature to a solution of 
3-chloride-2-ethyl-2-butanal (0.041 mot) in AcOH (60 ml). The mixture was stirred 
and refiused for 8 hours, brought to room temperature and evaporated to dryness. The 
product was crystallized from EtOAc The precipitate was filtered, washed with 
K2CQ3 10% and taken up in CH2C12. The organic layer was separated, dried 

10 (MgS04), filtered, and Che solvent was evaporated. Yielding: 4,6 g of interm, 28 
(54%). 

Exam ple A15 

a- Preparation of <?H f**^*^ (interm. 29) 



A solution of KOH (0.326 mol) in H 2 0 (150ml) was added slowly at 5°C to a solution 
of 1,3-cyclohexanedione (0.268 mol) in H2O (150ml). The temperature must not reach 
15 12 q C. E3 (2g) then 2-brDmo-l-(4-nitrophenyl)ethanone (0.294 mol) were added 

portionwise. The mixture was stirred at room temperature for 48 hours. The precipitate 
was fitered, washed with EfeO then with diethyl ether and dried. Yielding: 63g (85%). 
A part of this fraction (Ig) was crystallized from EtOH- The precipitate was filtered off 
and dried. Yielding; 0.5g of interna. 29 (42%) (mp.: IGO'C). 



b. Preparation of 




(interm. 30) 



20 A mixture of interm. 29 (0.145 mol) in H2SO4 (40mi) was stirred at room temperature 
for 1 hour, poured out into ice, basified with NH4OH and extracted with CH2CI2* The 
organic layer was separated, dried (MgSO*), filtered, and the solvent was evaporated. 
The residue was crystallized from EtOH. The precipitate was filtered off and dried. 
Yielding: 31g (58%). A part of this fraction (Ig) was crystallized from EtOH. The 

25 precipitate was filtered off and dried. Yielding: 0.7g of inteim 30 (58%) (mp.:200°C). 
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c. Preparation of f jj | (interm- 31) 

A mixture of interm. 30 (0.039 mol), Raney Ni (lOg) in EtOH (100ml) was 
hydrogenated at room temperature under a 3 bar pressure for 1 hour. The mixture was 
filtered over celite and washed with CH2CI2. Hie organic layer was separated, dried 
(MgS0 4 ) 7 filtered, and the solvent was evaporated. Hie residue (9.5g) was crystallized 
5 from diethyl ether. The precipitate was filtered off and dried. Yielding: 4>6g (52%), The 
filtrate was evaporated The residue (Z7g) was purified by column chromatography 
over silica gel (eluent: CH2CI2/CH3OH; 99/1; 15-40/im). Two fractions were collected 
and the solvent was evaporated. Yielding; 1.6g PI and 1.2gF2. F2 was crystallized 
from EtOH. The precipitate was filtered off and dried. Yielding: 0.24g of interm. 31 
10 (2&)(mp.:202°C). 

d> Preparation of | (interm, 32) 




N 

Interm. 30 (0.02 mol) was added at room temperature to a solution of 3-chloro-2-ethyl- 
2-butenal (0.04 mol) in AcOH (50ml). The mixture was stirred and refluxed focr 4 
hours* The solvent was evaporated ciJl dryness. The residue was crystallised from 
EtOAe. The precipitate was filtered off and dried The residue was taken up in CH2CI2. 
15 The mixture was basified with K2CO3 10% and extracted with CH2CI2, The organic 
layer was separated, dried (MgSO*), filtered, and the solvent was evaporated. The 
residue was crystallized from EtOH. The precipitate was filtered off and dried. 
Yielding: 2.5g of interm. 32 (40%). 



Example A16 



Preparation of St^N^^v^^ (interm. 33) 

<* ^NH S 

20 A mixture of 2-(4-mtrophenyJ)-l'phenylethanone (0.083 mol) and Raney Ni (20g) in 
EtOH (200ral) was hydrogenated at room temperature for 1 hour under a 3 bar 
pressure, then filtered over celite, washed with CH 2 CL2/CH 3 OH and dried. Yielding: 
I7.5g of interm. 33 (97%). 
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Example A17 



a< Preparation of 




(interni. 34) 



DMF (12.4ml) was added dropwise at 5°C to POCU ( 0,7536 mol). 4'-bromo-5- 
chlorovaleranilide (0. 1032 mol) was added and the mixture was stirred at 75°C for 6 
hours, cooled at room temperature and poured out into ice water. The insoluble was 
5 filtered, washed with water and dried. Yielding; 25.7g of intermediate 34 (78%). 



b. Preparation of 




(interm. 35) 



A mixture of intermediate 34 (0.094 mol) in HC1 6N (250ml) was stirred and refluxed 
for 2 days, cooled, poured out On water (100ml) and neutralyzed with NH4QI-I 
(concentrated)* The insoluble was filtered and washed with water then with EtOH. 
Yielding: 19g. The filtrate was evaporated. The residue (9.4g) was purified by column 
10 chromatography over silica gel (eluent; CH1CI2/CH2OH 99.25/0.75; 15-35/xm). One 
fraction was collected and the solvent was evaporated. Yielding: 8g of intermediate 35 
(32%). 



IS B. Preparation of the non-radioactive compounds 
Example B I 



Preparation of 




(compound 306) 



POCI3 (0.024 mol) was added slowly at S°C to DMF (0,024 mol). The mixture was 
stirred at room temperature for 30 minutes* then cooled to 5°C. 3-Oxo-butanoic acid 
ethyl ester (0.024 mol) was added slowly. The mixture was stored at 5*C for 30 

20 minutes. l-(4-ammophenyl)-2-phenylethanone (0,024 mol) was added porcionwise. 
The mixture was stirred at 90°C for 3 hours and dissolved in CBfeCh. Ice water was 
added. The mixture was basified with NH4OH and extracted withCl-fcCb* The 
organic layer was separated, dried (MgSOii), filtered, and the solvent was evaporated. 
The residue was crystallized from 2-propanone/diethyl ether. The precipitate was 

25 filtered off and dried. Yielding: 0.9 g of compound 306 (11%) (mp.:136*C). 
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Bxaraple_B2 



Preparation of 




(compound 2) 



KMu0 4 (lOg) was added portionwise at room temperature to a solution of 

(prepared according to example A7.e) (0.022 mol) 

in tris(dioxa-3>6-heptyi)anuDe (1ml) and CBbCfe (100ml). The mixture was stirred at 
room temperature for 8 hours, filtered over celite, washed with CH2CI2 and dried. The 
5 residue (6g, 100%) was crystallized from diethyl ether/petroleum ether. The precipitate 
was filtered off and dried. Yield: 2g of compound (2) (33%); mp. 82 6 C. 

Example B3 



a) Preparation of 




(compound 3) 



nBuLi 1,6M (O.07 mol) was added slowly at -7Q°C to a solution of intermediate (5) 
(0.058 mol) in THF (150ml). Hie mixture was stirred at -70°C for 30 minutes. A 

10 solution of 23-dihydra-l/a r -Indene-2-carbonitrile (0.07 mol) in THF (100ml) was added 
slowly. The mixtaife was stirred at -70°C for 1 hour* brought slowly to room 
temperature, hydrolized with H 2 0 and extracted with EtO Ac. The organic layer was 
separated* dried (MgS0 4 )» filtered and the solvent was evaporated. Tho residue (22g) 
was purified by column chromatography over silica gel (eluent: CH2O2/ cyclohexane 

IS 80/20 to 100; l5-35<im). The pure fractions wete collected and the solvent was 

evaporated. The second fraction was crystallized from 2-propanone/dtethyI ether. The 
precipitate was filtered off and dried. Yield: 0.1 lg of compound (3), The filtrate was 
concentrated- Yield: 0,55g of compound (3); mp. 145°C. 



b) Preparation of 




cis (compounds trans (compounds) 

nBuLl 1,6M (0.022 mol) was added slowly at -70*C to a solution of intermediate (5) 
20 (0.018 mol) in THF (50ml)* The mixture was stirred at -70°C for 1 hour, brought to 
-40°C, then cooled to -70°C. A solution of interm. 7 (0.018 mol) in THF (40mi) was 
added slowly. The mixture was stirred at -70°C for 1 hour, then brought to -20*C, 
hydrolyzed with H2O and extracted with EtOAc. The organic layer was separated. 
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dried (MgSG*), filtered and the solvent was evaporated. The residue (6,5g) was 
purified by column chromatography over silica gel (eluenfc toluene/EtOAc 90/10; 
15-40f*M). Two fractions (FI and F2) were collected and the solvent was evaporated, 
Fl (2.4g) was crystallized from diethyl ether. The precipitate was filtered off and dried. 
Yield: L8g of compound (4) (29%); mp. i23*C F2 (0.9g) was crystalliaed from 
diethyl ether. The precipitate was filtered off and dried. Yield: 0-2g of compound (5) 
(3%); mp. 120°C. 



nBuLi 1.6M in exane (0,107 mol) was added dropwise at ~78°C under N 2 flow to a 
mixture of intermediate (<5) (0.089 mol) in THR The mixture ws stirred at -78 6 C for 1 
hour. A mixture of tnterm. 7 (150 ml) was added at -78°C under N2 flow. The mixture 
was stirred at -78°C for 2 hours, brought to 0°C I poured out into H 2 0 and extracted 
with EtOAc. The organic layer was separated, dried (M.gS0 4 ) y filtered and the solvent 
was evaporated. The residue (3lg) was purified by column chromatography over silica 
gel (eluent: cyclohexane/EtOAc 85/15; 20-45 \xm)> Two pure fractions were collected 
and their solvents were evaporated. Yielding: 11 g of compound (7) (38%) and 8,2 g of 
compound (8) (28%). 



d) Preparation of 




(compound 503) 



A solution of chloromethylbenzeen (0.0069 mol) in diethyl ether (8ml) was added 
$low]y to a suspension of Mg (0.0069 mol) in a small amount of diethyl ether. The 
mixture was stirred at room temperamre for 30 minutes (disparition of Mg), then 
cooled to 5°C A solution of mterm. 27 (0.0027 mol) in THF (8ml) was added slowly. 
The mixture was stirred at 5°C for 15 minutes, then at room temperature for 2 hours, 
poured out into H^O and filtered over celite. The precipitate was washed with EtOAc. 
The filtrate was extracted with EtOAc. The organic layer was separated, dried 
(MgSOd), filtered, and the solvent was evaporated. The residue (Ig) was purified by 
column chromatography over kromasil (eluent; CH2CI2 100 to CH2CI2/CH3OH 99/1; 
15-40/«n). The pure fractious were collected and the solvent was evaporated. The 




CIS 

(compound 7) 



TRANS 



(compound 8) 



NU.folkJ W\& 
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residue (0.5g, 56%) was crystallized from diethyl ether. The precipitate was filtered off 
and dried. Yielding: 0.14g of compound 503 (15%). 



Example B4: examples of endgroup modifications 



a) Preparation of 




(compound 156) 



trans 



10 



15 



A mixture of 




(compound 8) 



trans 



(prepared according to example B3.c) (0,018 mol) in HC1 3N (60ml) and THP (60ml) 
was stirred at 60°C overnight. The mixture was basified with a JkCO* 10% solution 
and extracted with CHfeClz. The organic layer wag separated, dried (MgS0 4 ), filtered 
and the solvent was evaporated. Yield: 4.6g of compound (156) (82%). 



b) Preparation of 



o 



CIS 



A mixture of 




(compound 7) 



cis 



(prepared according to example B3.c) (0.0122 mol) in HC1 SN (40ml) and THF (40ml) 
was stirred and refluxed overnight, poured out into water, basified with K2CO3 10% 
and extracted with CH2CI* The organic layer was separated, dried (MgSQ*)> filtered 
and the solvent was evaporated. The residue was purified by column chromatography 
over silica gel (eluent: cyclohexane/EtOAc 40/60: i5-40ftra). The pure fractions were 
collected and the solvent was evaporated. Yield: 2g of compound (9) (52%); mp. 
226°C. 



c) Preparation of 




(compound 10) and 




(trans) (compound 1 1 ) 




-48- 

A mixture of compound (4) (0.0015 mol), 2-methoxyeAawamine (0.003 mol) and 

(0.003 mol) in DMF (5ml) was stirred at 140°C for 48 hours. H 2 0 was added. 
The mixture was extracted with EtOAc. The organic layer was separated, dried 
(MgS0 4 ), filtered and the solvent was evaporated. The residue (lg) was purified by 
5 column chromatography over silica gel (eluent cyctohexane/EtOAc 60/40; 15-40/mi). 
Two fractions were collected and the solvent was evaporated. Both fractions were 
crystallized separately from pentane. The precipitate was filtered off and dried. Yield: 
O.05g of compound (10) (9%; mp. 115°C) and0.057g of compound (11) (10%; nip. 



107°C). 

d) Preparation of 




cis (compound 12) and (trans) (compound 13) 

10 A mixture of compound (4) (0.0015 mol) in 2-(methyltliio)etlmnamine (2ml) was 

stirred at 120°C for 8 hours. KaC0 3 10% was added. The mixture was extracted with 
CEbCh. The organic layer was separated, dried (MgSCh), filtered and the solvent was 
evaporated. The residue (2.2g) was purified by column chromatography over silica gel 
(eluent: cyclohexane/EtOAc 70/30; 15-40jxm). Two fractions weie collected and the 
15 solvent was evaporated. The first fraction was crystallized from diethyl 

ether/petroleum ether. Hie precipitate was filtered off and dried. Yield: 0.G8g of 
compound (12) (14%); mp. 120°C. The second fraction was crystallized from diethyl 
ether. The precipitate was filtered off and dried. Yield; 0.1 8g of compound (13) 
(31%); mp- 125*C 



e) Preparation of 




cis (compound 14) 



20 A raixtuie of compound (4) (0.001507 mol), ethynyltrimethylsilane (0.003013 mol). 
Cul (0.000151 moj) and Pd,(PPh 3 )4 (0.000151 mol) in Wdiethylethanamine (5ml) 
was stirred at 100°C for 24 hours. Water was added. The mixture was filtered over 
celite, washed with EtOAc and the filtrate was extracted with EtOAc. The organic 
layer was separated, dried (MgSO*), filtered atid the solvent was evaporated. The 

25 residue (13g) was purified by column chromatography over silica gel (eluent: 
cyciohexane/EtOAc 85/15; 15-40 fim). The pure fractions were collected and the 
solvent was evaporated. The residue (0.3g) was crystallized from pentane. The 
precipitate was filtered off and dried. Yield; 0.1 lg of compound (14) (18%); mp. 
U4°C. 
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f) Preparation of 




(compound 15) 



CIS 

A mixture of compound (14) (0.013 mol) and KF (0.038 mol) in acetic acid (50ral) was 
stirred at room temperature for 2 hours. H2O was added and the mixture was extracted 
with diethyl ether. The organic layer was separated, dried (MgSO*), filtered and the 
solvent was evaporated. The residue (4>4g) was purified by column chromatography 
5 over silica gel (eluent: cyolohexane/EtOAc 70/30; 15-40f*m). One fraction was 
collected and the solvent was evaporated. This fraction (3g, 73%) was crystallized 
from diethyl ether. The precipitate was filtered off and dried. Yield: 2.45g of 
compound (15) (60%); rap. 132°C. 



g) Preparation of 




cis (compound 15) and trans (compound 17) 



A mixture of 




cis (compound 14) and trans (compound 16) 

prepared according to example B.7.a) (0-0056 mol) in KOH [1M, Efc>0] (10ml) and 

10 methanol (30ml) was stirred at room temperature for 1 hour, poured out into water and 
extracted with EtOAc* Tflhe organic layer was separated, dried (MgS0 4 ), filtered and 
the solvent was evaporated. The residue (2-2g) was purified by column 
chromatography over silica gel (eluent: cyclohexane/EtOAc 85/15 to 70/30; 15-40/mi). 
Two fractions were collected and die solvent was evaporated, 

is The first fraction was crystallized from diethyl ether. The precipitate was filtered off 
and dried. Yield: 0.2g of compound (15) (11%); mp. 133°C. 

The second fraction was crystallized from diethyl ether. The precipitate was filtered off 
and dried. Yield; 03g of compound (17) (16%); mp. 128°C. 



h) Preparation of 




(compound 18) 
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cis 

A mixture of compound (4) (0.001205 mol), 2~propyn-l-ol (0-002411 mo\X Pd(PPh 3 >4 
(0,000121 mol) and Cul (0.000121 mol) in iVJV-diethylediaiia.inine (5ml) was seined at 
],00*C for 2 hours. Water was added The mixture was filtered over celite, washed 
with EtOAc and extracted aitb EcOAc. The organic layer was separated, dried 
5 (MgS04), filtered and the solvent was evaporated. The residue (0/7g) was purified by 
column chromatography over silica gel (eluent: C&zCh/CFkOH 98/2; 15-40 /am). The 
pure fractions were collected and the solvent was evaporated. The residue was 
crystallized from petroleum ether and diethyl ether. The precipitate was filtered off and 
dried Yield; O.lg of compound (18) (23%); mp. 113°C. 



i) Preparation of 




cis (compound 19) and (trans) (compound 20) 

10 A mixture of compound (4) (O.006027 mol) and KP (0.024108 mol) in DMSO (20ml) 
was stirred at 140*C. The solvent was evaporated till dryness- The residue was 
solidified in water and diethyl ether. The mixture was extracted with diethyl ether. 
The organic layer was separated, washed with diethyl ether, washed with a saturated 
solution of NaCl, dried (MgS0 4 ), filtered and the solvent was evaporated. The residue 
IS (1 .7g) was purified by column chromatography over silica gel (eluent: 

cyclohexane/EtOAc 85/15; 1S-4Q Jim). Three fractions were collected and their 
solvents were evaporated. 

The first fraction was crystallized from petroleum ether. The precipitate was filtered 
off and dried Yield: 0.21g of compound (19) (11%); mp. 92°C 
20 The second fraction was crystallized from petroleum ether. The precipitate was filtered 
off and dried Yield: 0.33g of compound (20) (17%); mp. 114°C 



j) Preparation of 




(compound 21) 



cis 



A mixture of compound (4) (0.003013 mol), acetyl chloride (0.003315 mol) and 
sodium iodide (0.006027 mol) in CH3CN (10ml) was stirred and refluxed for 1 hour, 
K2CO3 10% was added The mixture wqs extracted with CEfeCh- The organic layer 
25 was separated, dried (MgS0 4 X filtered and the solvent was evaporated. The residue 
(lg) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 80/20; 15-40 ftm). Two fractions were collected and their solvents 
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were evaporated. The first fraction was crystallized from petroleum ether, The 
precipitate was filtered off and dried. Yield! 0.12g of compound (21); rap, 110°C. 



k) Preparation of 




(compound 22) 



cis 

A mixture of compound (21) (0.000898 mol), mmetftylsUanecarbomtrile (0.001347 
mol) and Pd(PPfi3)4 (0.00009 mol) in JV'^dtfiihylethiinamine (5ml) was stmed at 
5 100°C for 2 hours. Water was added. The mixture was extracted with EtOAc The 
organic layer was separated* dried (MgS0 4 ). filtered and the solvent was evappratecL 
The residue (0,4g) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 80/20; 15-40 jim). The pure fractions were collected and the 
solvent was evaporated. The residue (0, 18g 7 62%) was crystallized from petroleum 
10 ether. The precipitate was filtered off and dried. Yield : 0,13g of compound (22) 
(45%); mp. 138°C. 



1) Preparation of 




cis (compound 23) (trans) (compound 24) 



cis (compound 25) (trans) (compound 26) 

A mixture of compound (4) (0.00603 mol), PiiOAch (0.000603 mol), PPh 3 (0,00904 
mol) and K 2 CO& (0.012054 mol) in CO (gas) and methanol (40ml) was stined at 90 6 C 
for 8 hours under a 5 bar pressure of CO. EfeO was added. The mixture was extracted 

15 with EtOAc. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated The residue (6g) was purified by column chromatography over silica 
gel (eluent: CHzCl^CH^OH 100/0 to 98/2; lS~35/an). Four fractions (F1-F4) were 
collected and the solvent was evaporated. Yield: 0.13g (cis) PI; 0.02g F2 (cis, 
compound 25); 0.055gP3 (trans, 3%) and0,llgF4 (trans; compound 26). 

20 PI was ciystallized from petroleum ether. The precipitate was filtered off and dried. 
Yield: 0.03g of compound (23) (1%); mp. 9l°C. 
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F3 was crystallized from petroleum ether. The precipitate was filtered off and dried. 
Yield: 0.035g of compound (24) (1%); n\p. 99°C. 

m) Preparation of jO^^ (compound 25) 

cis 

A mixture of compound (4) (0,009 mol) and Zr\ (0.027 mo]) in acetic acid (30ml) was 
stirred at 60°C for 4 hours, filtered over celite, washed with CKfeCh, evaporated till 

5 dryness, solubilized in CffeCt* and washed with K2CO3 10%. The organic layer was 
separated, dried Q&gSOt)* filtered and the solvent was evaporated. The residue (4g) 
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 
75/25; 15-40j«n). One fraction was collected and the solvent was evaporated. This 
fraction (lg 37%) was crystallized from petroleum ether. The precipitate was filtered 

10 off and dried. Yield: compound (25); mp, 88°C. 



n) Preparation of 




(compound 27) 



cis 

A mixture of compound (4) (0.001502 mol), Sn(CH 3 ) 4 (0,003004 mol) and Pd(PPh 3 ) 4 
(0.00015 mol) in methylbenzene (5ral) was stirred and refluxed for 3 hours. K2CO3 
10% was added. The mixture was extracted with EtOAc. The organic layer was 
separated, dried (MgSO*), filtered and the solvent was evaporated. The residue (0.7g) 
IS was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 
85/15; 15-40 /zm). Two fractions (Fl and F2) were collected and their solvents were 
evaporated. Yield: 0.27g (F 1, starting material) and0.14g (F2). F2 was crystallized 
from pentane and petroleum ether. The precipitate was filtered off and dried. Yield: 
0.08g of compound (27) (17<ft); mp. 110°C 



o) Preparation of 




(compound 28) 



cis 

20 A mixture of compound (4) (0.001507 mol)* tributylethenykcannane (0.002260 mol) 
andFd(PFh3)4 (0.000151 mol) in dioxane (5ml) was stirred at 80°C for 8 hours. Water 
was added. The mixture was filtered over celite, washed with EtOAc and extracted 
with EtOAc. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated. The residue (0.65 g) was purified by column chromatography over 
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silica gel (elnent: cyclohexane/EcOAc 90/10; 15-40 jam). The pure fractions were 
collected and the solvent was evaporated. The residue was crystallized from petroleum 
ether. The precipitate was filtered off and dried. Yield: 0.07g of compound (2S) 
(14%); mp. 108°C. 

p) Preparation of iTy^C^T^ 1 (compound 29) 




trans 



5 A mixture of compound (5) (0>QQ1507 mol), triphenyl(phenylmethy])stannane 

(0.002260 moi) and PdflPPh*)* (0.000151 mol) in dioxane (5ml) was stirred at 80°C for 
8 hours. Water was added The mixture was extracted with EtOAc. The organic layer 
was separated, dried (MgS0 4 ), filtered and the solvent was evaporated. Hie residue 
(l*4g) was purified by column chromatography over silica gel (eiuent: CKbCiyEtOAc 

10 96/4; 15-40 fitn). The pure fractions were collected and the solvent was evaporated. 
The residue (0.38g) was crystallized from petroleum ether* The precipitate was filtered 
off and dried. Yield: 0. 1 6$ of compound (29) (28%); mp. 1 12*C. 

q) Preparation of JTYl^^ (compound 30) 




cis 

A mixture of compound (4) (Q.Q01507 mol), tribuiyi-2-thienylstannane (0.00226 mol) 
and Pd(p]?h3)4 (0.0001507 mol) in djoxane (5ml) was stirred at 80°C for 8 hours. 

15 K2CO3 10% was added. The mixture was extracted with EtOAo. The organic layer 
was separated, dried (MgSCM), filtered and the solvent was evaporated The residue 
(L7g) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 85/15; 15-40 /xm). The pure fractions were collected and the 
solvent was evaporated. The residue (0.65g) was crystallized from diethyl ether. The 

20 precipitate was filtered off and dried. Yield: 0.35g of compound (30) (61%); mp. 
142°C. 

r) Preparation of ^X^^^ (compound 31) 

cis 

A mixture of compound (4) (0.0015 mol), 3-thienyl boronic acid (0.00226 mol), 
Pd(Pph 3 ) 4 (0.0001S mol) and dioxane was stirred and refluxed for 24 hours. K1CO3 
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10% was added The mixture was extracted with EtOAc, The organic layer was 
separated, dried (MgSCU), filtered and the solvent was evaporated The residue (0,8g) 
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 
SO/20; 15-40/ara). The pure fractions were collected and the solvent was evaporated 
5 The residue (0.4g, 70&) was crystallized from petroleum ether. The precipitate was 
filtered off and dried Yield: 039g of compound (31) (68%); mp. 1 13°C. 



s) Preparation of 




(compound 32) 



cis 



A mixture of compound (4) (0.003 mol), glycine methyl ester monohydrochtoride 
(0.0066 mol) and Pd(PPh) 4 (0,0003 mol) in Et 3 N (2ml) and toluene (10ml) was stiired 
at 100°C under 5 bar pressure of CO for S hours, filtered over celite, washed with 
10 CH2O2 and evaporated The residue (2g) was purified by column chromatography over 
silica gel (eluent: cyclohexane/EtQAc 80/20; 75-35^m). One fraction was collected and 
die solvent was evaporated This fraction (lg S0%) was ciystaHteed from diethyl etber. 
The precipitate was filtered off and dried Yielding; 0.46g of compound (32) (37%). 



t) Preparation of 




cis (compound 33) (trans) (compound 34) 

A mixture of compound (4) (0.003 mol) andhydrazinecarboxaldehyde (0.0045 mol) in 

15 i-butanol (15ml) was stirred and refluxed overnight, poured out into water and 

extracted with CH2CI2. The organic layer was separated, dried (MgSGt), filtered and 
the solvent was evaporated. The residue was purified by column chromatography over 
silica gel (eluent: CH^CW^OH/NH^OH 95/5/0.1; 15-40 fim). Two fractions (Fl and 
F2) were collected and their solvents were evaporated. Yield: 0,3g PI and 0.3g F2, 

20 Fl was crystallized from CH3CN and diethyl ether. The precipitate was filtered off and 
dried. Yield: 0. 102g of compound (33); mp. 224°C. 

F2 was crystallized from CH 3 CN and diethyl ether. Hie precipitate was filtered off and 
dried Yield: 0.2g of compound (34); mp. 185°C. 



u) Preparation of 




(compound 35) 
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A mixture of compound 4 (0,015 mol) and NaN 3 (0.045 mot) in DMF (50ml) was 
stiired at 140°C for 2 hours. KaCO* 10% was added and the mixture was extracted 
with EtOAc. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated- The residue (6g) was purified by column chromatography over silica 
5 gel (eluent: cyclohexane/EtOAc 60/40; i5-40/*m). The first fraction was collected and 
the solvent was evaporated. The residue was crystallized from diethyl ether. The 
precipitate was filtered off and dried. Yield: 1.26g of compound (35) (24%); mp, 
160*C 

v) Preparation of 

CIS TRAMS 

(compound 36) (compound 37) 

A mixture of compound (4) (0.009 mol) and thiourea (0.0099 mol) in ethyl alcohol 

10 (30ml) was stirred and refluxed for 12 hours and a solution of KOH (0.0149 mol) in 
UiO .(5ml) was added slowly, The mixture was stirredand refluxed for 1 hour, poured 
out into water arid extracted with CHfeCla. The organic layer was separated, dried 
(MgS0 4 ), filtered and the solvent was evaporated- The residue was purified by column 
chromatography over silica gel (cyclohexane/EtOAc 70/30; 15-40Mm)- The pure 

15 fractions were collected and the solvent was evaporated. Yielding: 1 * 1 g of Fl (37%) 
and 0.4g of F2 (13%). Fl was crystallized from 2-propanone, The precipitate was 
filtered off and dried. Yielding: compound (36). F2 was crystallized from 2-propanone. 
The precipitate was filtered off and dried. Yielding: compound (37). 

w) Preparation of 

cis Trans 
(compound 38) (compound 39) 

CH3I (0.0034 mol) was added slowly at room temperature to a solution of compound 

20 (36) (0,0015 mol), compound (37) (0.0015 mol) and K2CO3 (0.0034 mol) in acetone 
(15ml). The mixture was stirred at room temperature for 8 hours. Water was added and 
the mixture was extracted with CBfeCh. The organic layer was separated, dried 
(MgS0 4 )» filtered and the solvent was evaporated. The residue (1.2g) was purified by 
column chromatography over silica gel (eluent: cyclohexane/EtOAc 85/15; 15-40fim), 

2S The pure fractions were collected and the solvent was evaporated. Yielding: 0.6g Fl 
(S7%), and 0.1 8g F2 (17%). Fl was crystallized from diethyl ether. The precipitate was 
filtered off and dried. Yielding; 0.28g compound (38) (27%). F2 was crystallized from 
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diethyl ether. The precipitate was filtered off and dried. Yielding: 0.065g of compound 
(39) (6%). y>^. 

x) Preparation of ^^^^T^Y^Y^ (compound 40) 



CIS 



A mixture 



compound (41) prepared 



according to example B3,b (0,0014 mol) in HC1 3N (5ml) and THF (5ml) was stirred 
and reflnxed for a weekend, then pouted out into H2O, basified with K.2CO3 and 
extracted with CH2CI2. The organic layer was separated, dried (Mg$C>4), filtered and 
the solvent was evaporated. Yielding: 0.5g of R This faction F was crystallized from 
2-propanone. The precipitate was filtered off and dried. Yielding: 0-35g of compound 
(40) (74%). 



y) Preparation of 




(compound 188) 



A mixture of compound (5) (0.045 mol), acetamide (0.90013 mol) and K2CO3 (0.225 
10 mol) was stirred and refluxed at 200°C for 2 hours, cooled at room temperature, poured 
out into HoO/CKbCh ;and extracted with CH1CI2. The organic layer was separated, 
dried (MgSO/i), filtered and the solvent was evaporated till dryness. The residue 
(14.4 g) was crystallized from CH3OH, The precipitate was filtered off and dried. The 
filtrate was evaporated The residue (11 .27g) was purified by column chromatography 
IS over silica gel (eluent: CtlaCl^CI-fcOHyNH^OH 96/4/Q.l; 15-35fxm). The pure 

fractions were collected and the solvent was evaporated. Yielding: 4.2 g of compound 
(188) (65%). 



z) Preparation of 




(compound 248) 
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A mixture of compound (18&) (0.00032 mol), benzoic acid (1.5 equiv., 0.0004S mol), 
Uethyl-S^S'-dimethylaminoptopy^carbodiimide -HCl (1:1) (1.5 equiv., 0.00048 mol), 
N-hydroxybenzotriazole (1.5 equiv., 0,00048 mol) and Ec 3 N (1 equiv., 0-00032 mo)) in 
CH2CL2 (2ml) was stirred at room temperature for 15 hours. The solvent was 
5 evaporated. The residue was purified by HPLC and the product fractions were 

collected and the solvent was evaporated Yield: 0.066 g of compound (205) (49,50%). 



aa) Preparation of 




(compound 6) 



trans 

A mixture of interm. 20 (0,001507 mol) in HCl 3N (10ml) and THF (10ml) was stirred 
at room temperature for 8 hours, basified with KaCOa 10% and extracted with CEfeCb. 
The organic layer was separated, dried (MgSOxt), filtered and the solvent was 
. jo. evaporated. The residue (l-2g) was purified by column chromatography over silica gel 
(eluemt.cyclohexane/EtOAc 85/15; 15-40 fim). Th& pure fractions were collected and 
the solvent was evaporated. The residue (0.4g) was crystallized from petroleum ether. 
The precipitate was filtered off and dried. Yield: 0.3g of compound (6) (58%); mp, 
1Q8°C. 



ab) Preparation of 




(compound 419) 



15 A mixture of compound 213 (prepared according to B4) (0-00305 mol) and CEhONa 
(3Q% in CH3OH) (0.00916 mol) in CEbOH (25ml) was siirred and refluxed for 15 
hours then cooled to room temperature, poured out into EfeO and extracted with EtOAc. 
The organic layer was separated, dried (MgSO*), filtered, and the solvent was 
evaporated till dryness. The residue (Ug) was purified by column chromatography 

20 over silica gel (aluent; cyclohexane/EtOAc; 40/60; 15-40/im). Two fractions were 

collected and the solvent was evaporated. Yielding: Q.3g Fl andO.Sg P2 (50%) F2 was 
crystallized from diethyl ether/petroleum ether. The precipitate was filtered off and 
dried. Yielding: 0.26g Fl was crystallized from pentane. The precipitate was filtered 
off and dried. Yielding: 0.19g. This fraction was purified by column chromatography 

25 over silica gel (eluent: CHiCtyCHaOH; 98/2; 15-40/um). The pure fractions were 

collected and the solvent was evaporated. Yielding; Q.llg. This fraction was purified 
by column chromatography over kromasil (eluentCl^OH/KfeO; 70/30). The pure 
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fractions were collected and the solvent was evaporated. Yielding: 0.09g. (9%) Tins 
fraction was crystallized from diethyl ether. The precipitate was filtered off and dried. 
Yielding: 0.08g of compound 419 (8%), 

Example B5 
Preparation of 

^ T 

cis (compound 42) (trans) (compound 43) 

5 lodomethane (O.Q0456 mol) was added at S Q C to a mixture Of compound (9) (0*0019 
mol), compound (8) (0.0019 mol) and tBuOK (0.00456 mol) in THF (30ml) under N 2 
flow, The mixture was stirred at room temperature overnight, poured out into EfeO and 
extracted with CHoCh* The organic layer was separated, dried (MgSOO, filtered arid 
the solvent was evaporated. The residue was purified by column chromatography over 
10 silica gel (eluent: cyclohexane/EtOAc 65/35; 15-40/tm). Two fractions were collected 
and the solvent was evaporated. Yield: 0.35g of compound (42) (30%; mp. 125 cr C) and 
0.35g of compound (43) (30%; mpj 1 16°C). 

Example B6 

cis (compound 44) (trans) (compound 45) 

NaH 60% (0.01068 mol) was added at 0°C under N2 flow to a mixture of compound (8) 

15 and compound (9) (0,0089 mol). The mixture was stirred for 30 minutes. 

Ethyl bromoacetate (0.01068 mol) was added at 0°C. The mixture was stirred at room 
temperature for 1 hour* hydrolized with water and extracted with EtOAc. The organic 
layer was separated, dried (MgS0 4 ), filtered and the solvent was evaporated. The 
residue was puvifiedby column chromatography over silica gel (eluenfc 

20 cyclohexane/EtOAc 60/40; 15-40 ftm). The desired fractions (F1-F4) were collected 
and the solvent was evaporated. Yield: 0.1 lg Fl; 0. 13g P2; 0.75g F3 and 0.8g F4. 
F3 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield: 
compound (44); mp. 152°C. 

F4 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield: 
25 compound (45); mp. 147°C. 
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b) Preparation of 




cis (compound 46) (trans) (compound 47) 

Bromomethylbenzene (0.007 mol) was added dropwise at 0°C under Na flow to a 
solution of compound (8) and compound (9) (0.0064 mol) and NaH 60% (0.007 mol) in 
DMF (40tnl). The mixture was stirred at room temperature for 1 hour, hydrolized with 
water and extracted with. EtOAc. The organic layer was separated, washed with water, 
5 dried (MgSQa), filtered and the solvent was evaporated. Tbe residue was purified by 
column chromatography over silica gel (eluenfc cyclohexane/EtGAc 70/30; 15-40 ^m). 
The desired fractions (F1-F4) were collected and the solvent wa$ evapomted Yield: 
0,15g Fl, O.lg F2, Q,6g F3 (23%) and 0.8gF4. 

F3 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield; 
10 * 0.l3g of compound (46): mp, 137 Q C. 

F4 was crystallized from DIPE and petroleum ether. The precipitate was filtered off 
and dried Yield: compound (47); mp. 130*0, 

Example B7 

IS a) 3-Chlorobenzenecarboperoxoic acid (0.088 mol) was added at 0°C to a solution of 
compound (48) (prepared according to example B2) (0.044 mol) in CH 2 Cl 2 (200m]) 
and the mixture was stirred at room temperature for 12 hours. The mixture was washed 
with K 2 C0 3 10%. The organic layer was dried (MgS0 4 ), filtered off and evaporated. 
The residue was recTystallized from (CsHskQ. Yield : 8.2g of 

20 cyclohexyl(3-methyl-6^uinolinyl)methanonea-oxide (compound 49) (69%). 
b) 4-Methyl benzenesulfony I chloride (0.043 mol) was added to a solution of 
compound (49) (0.028 mol) in K2CO3 (400ml) and CH2CI2 (400ml) and the mixture 
was stirred at room temperature for 1 hour. The mixture was extracted with CH2CI2. 
The organic layer was dried (MgS0 4 ), filtered off and evaporated. The residue was 

25 recrystaUized from (C^kO. Yield : 6.64g of 6-(cyclohexylcarbonyl)-3-methyl- 
2(IH)-quiJJo)mcme (compound 50) (85%); mp. 256.1°C 
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tla(A),4a] (compontid 51) [la(B),4a] (compound 52) 



A mixture of compound (7) (0.0229 mol), hydroxylamine (0-0252 mol) and 
JViA^diethylethanamine (0.0252 mol) in ethanol (100ml) was stirred and relaxed for 6 
Houts, poured out into water and extracted with CEfeCh* The organic layer was 
5 separated, dried (MgSO^, fil tered and the solvent was evaporated. The residue was 
crysmllizedfromCHbCN. The precipitate was filtered off and dried. The residue was 
purified by column chromatography oveT silica ge] (eluent: CH2Cl2/EtOAc 80/20; 15- 
40frai). Two fractions were collected and the solvent was evaporated. Yielding; 2,8g of 
compound (44) (36%; mp. 133°C) and 3g of compound (45) (38%; mp. 142°C). 



b) Preparation of 




(compound 53) 



' [la(Z)>4ct] 



10 Hydrazme (0.41 mol) was added at room temperature to a solution of compound (7) 
(0.015 mol) in ethanol (75ml)- The mixture was stirred and refluxed for 1 night, 
poured out into water and extracted with CHiCl 2 . The organic layer was separated, 
dried (MgS04)> filtered and the solvent was evaporated. The residue was purified by 
column chromatography over silica gel (eluent: CHzClz/CHsOH/NH^OH 98/2/0.1). 

15 The pure fractions were collected and the solvent was evaporated. The residue was 
crystallized from diethyl ether. The precipitate was filtered of f and dried, yielding: 
0.8g of compound (53) (15%); mp. 110°C. 

Example B9 



preparation of 




(compound 520) 



Procedure for compounds 400, 401, 402, 403, 404 and 405. A mixture of interm. 21 
20 (prepared according to Al 1) (0.000269 mol), amantadine hydrochloride (0.000404 
mol; 1.5 eq.), tf s -(ethylcarbonim^^ 
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hydrochloride (0.000404 mol; L5 equiv.). l-hydTOxy-]^-benzoiria2;ole (0,000404 mol; 
1 .5 equiv,) and EtjN (0.000269 moJ) in CH2CI3 (2 ml) was stirred at room temperature 
for 12 hours. The solvent was evaporated. The Tfisidue was purified by HFLC, The 
product fractions were collected and the solvent was evaporated. Yield: 0.063 g of 
5 compound 520 (46.37%). 

ExampTeB 10 



Preparation of 




(compound 233) 



A mixture of intermediate 27 (0*0026 mol) and intermediate 26 (0,0026 mol) in EtOH 
(380 ml) and HfeS04 cone (19 ml) was stirred and refluxed for 15 hours, die cooled to 
room temperature, poured out into ice water, basified with K4CO3 and extracted with 

10 EtOAc. The organic layer was separated, dried (MgS04)» filtered, and the solvent was 
evaporated. The residue (17.9 g) was purified by column chromatography over silica 
gel (elqent: cyclohexane/EtOAc; 80/20; 15-35(im). The. pure fractions were collected 
and the solvent was evaporated. Yielding: 0.85 g of Fl, 1, 1 g F2 and 1 1 .5 g of F3. F1 
and F2 were crystallized separately from petroleum ether. The precipitate was filtered 

15 off and dried. Yielding: 0.34 g of compound 233, 

Example BU 



Preparation of 




(compound 511) 



A mixture of compound 22 (prepared according to B4) (0.004 mol) in HC1 (3N) (20ml) 
and THF (20ml) was stirred and refluxed for 8 hours* poured out on ice, basified with 
NHaOH and extracted with CH2CI2. The organic layer was separated, dried (MgS0 4 ), 
20 filtered, and the solvent was evaporated. The residue ( 1 ,2g) was purified by column 
chromatography over silica gel (eluent; CH2CVCH3OH/NH4OH; 93/7/0.5; 15-40#m). 
Two fractions were collected and the solvent was evaporated. Yielding; 0,5g Fl (41%) 
and 0.4g of F2, Fl was crystallized from petroleum ether. The precipitate was filtered 
off and dried Yielding; 0.17g of compound 51 1 (14%). 

25 Example B12 



Preparation of 




(compound 514) 
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A mixture of compound 524 (prepared according to B9a) (0-0018 mol) and KOH 85% 
(0.0094 mol) in EtOH (15ml) was stirred and refluxed far 24 hours, poured out into 
EfeO and extracted with CH2CI* The organic layer was separated, dried (MgS04), 
filtered, and the solvent was evaporated. The residue was purified by column 
5 chromatography over silica gel (eluent: ClfeCli/Cyclohexane 80/20; 15-40jim). Two 
fractions were collected and the solvent was evaporated. Yielding: 0.35g Fl (64%) and 
0. 17g (SM) Fl was crystallized from diethyl ether. The precipitate was filtered off and 
dried- Yielding: 0,33g of compound 514 (60%) (mp,:185°C). 

Example B 13 



10 A mixture of interna. 28 (0.01 S mol)„ 2-benfcofuranylboronic acid (0-028 mol), 

Pd(PPh 3 )4 (0.001 mol) and BHT (a few quantity) in dioxane (25ml) andNa 2 C0 3 E2] 
(25ml) was stirred and refluxed for 8 hours and extracted with EtOAc. The aqueous 
layer was basified with NH4OH and extracted witb CH 2 C1 2 . The organic layer was 
separated* dried (MgSCU)* filtered, and the solvent was evaporated* The residue (3.6g) 

J5 was purified by column chromatography over silica gel (eluem: CHzCVCB^OH 99/1 ; 
15-40j*m). The pure fractions were collected and the solvent was evaporated. Yielding: 
l,8g (33%). This fraction was crystallized from 2-prcpanone/diethyl ether. The 
precipitate was filtered off and dried Yielding: 0.39g of compound 515 (7%) 
(mp.:134°C). 

20 Example BJL4 



Triethylsilane (0.0012 mol) was added slowly at room temperature to a solution of 
interm. 32 (0.004 mol) in CF 3 COOH (5ml) and AcOH (10ml). NaBH* (0,0012 mol) 
was added portionwise under N2 flow. The mixture was stirred at room temperature Fot 
8 hours, poured out on ice, basif led with K2CO3 and extracted with CH2CI2. The 
25 organic layer was separated, dried (MgSO^), filtered, and the solvent was evaporated* 
The residue (L2g) was purified by column chromatography over silica gel (eluent: 
CH2CI2/CH3OH 99/1; 15-40jtmi), Two fractions were collected and the solvent was 
evaporated. Yielding: 0,Sg Fl (43%) and 0.4gF2. Fl was dissolved in iPrOH. 





(compound 515) 



Preparation of 




(compound 526) 
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HCI/iPrOH (1 eq) were added. The precipitate was filtered off and dried; Yielding: 
032g of compound 526 (rap.: 248*C). 

ExamrieB 15 



Preparation of 




(compound 471) 



A mixture of interm. 33 (0.082 mol) and 3<hloro-2-ethyl-2-butenal (0.098 mol) in 
5 AcOH (200ml) was stirred and refluxed for 8 hows. Tha solvent was evaporated till 
dryness. The residue was dissolved in CH2CI2 and washed with 10%. The 

organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated. 
The residue (27g) was purified by column chromatography over silica gel (eluem: 
CHzClja/EtGAc 95/5 to 92/8; 15-35 jam)* Two fractions were collected and the solvent 
10 was evaporated. Yielding: Q.7g of Pi and 5.3g P2. Fl was crystallized from 

2-propanouc/diethyI ether. The precipitate was filtered off and dried. Yielding: 0,25g of 
compound 471 (2%) (rap.: 140°C). 

Example B 16 



Preparation of 




(compound 498) 



wBuLi (0,0417 moi) was added dropwise at -78°C to a solution of intend 35 (prepared 
IS according to A17.b) (0.0379 mol) in TflF (200ml) under flow. The mixture was 
stirred for 30 minutes, A solution of 4-bromo-^metlio^y-Ar-inethyIberizeneacetamide 
(0.0568 mol) in THF (100ml) was added dropwise at ~78°C The mixture was stiiTed 
from -78°C to 0°C, poured out intoHzO and extracted with EtOAc. The organic layer 
was separated, dried (MgSO*), filtered and the solvent was evaporated till dryness. The 
20 residue (20.9g) was purified by column chromatography over silica gel (eluent: 

toIuene/EtOAc 60/40 to 50/50; 15-35f«n), Two fractious were collected and the solvent 
was evaporated. Yielding: 4g of fraction 1 and 4g of fraction 2 (28%). Fraction 2 was 
crystallized from diethyl ether, Tlie precipitate was filtered off and dried. Yielding: 1 g 
compound 528 (ra.p. 195 Q C). 



Tables 1 to 8 list the compounds of formula (I-A) and (I-B) which were prepared 
according to one of £he above examples. 
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Co. 


Ex. 


R 2 


R 3 


R* 


R J 


physical 


no. 


no. 










data 


54 


B2 


CI 


ethyl 


H 


JXX 

....... 


- 


3 


B3a 


CI 


ethyl 


R 


w ..... „ 


mp. 145°C 


55 


B3b 


ci 


ethyl 


H 


mp. 131°C 


56 


B3b 


a 


ethyl 


H 




rap, 104 q C 


57„, 


_B3b 


a 


etJ >y!. _ 


H 


phenylethyl 


mp. 100 Q C 


58 


B3b 


CJ 


ethyl 


Jrl 




nxp. 120 C 


59 


B3b 


Cl 


ethyl 


H 


OCX 


mp. 1SG°C 


60 


B3b 


a 


ethyl 


H 




mp- 13S°C 


61 


B3b 




ethyl 


H 






62 


B3b 


OCHs 


ethyl 


H 




mp. 130°C 


63 


B3b 


och 3 


ethyl 


H 




mp. 116°C 


64 


B3b 


Cl 


ethyl 


H 


-(CH 2 )2-0-CH 3 _ 


mp. 82°C 


.65 


B3b_ 




ethyl 


H 


1 -inetJ^l^clohexxL. ... 


mj>,82°C_ 


66 


B3b 


0CH3 


ethyl 


H 


3-methoxycyclohexyl 


trans; mp* 














94*C 




-65- 



Co. 
no. 


Ex. 
no. 


R 2 


R 3 


R 4 


R 1 


physical 
data 


67 


B3b 


OCH 3 


ethyl 


H 


3-methoxycyclohexyl 


cis; mp. 
108*C 


68 


B3b 


OCH3 


ethyl 


H 


4-(methylethoxy)- 
cyclohexyl 


.# ••• •»■*••%• - . «■. 
(A), mp, 

_82°C 


69 
70 


B3b 
B3b 


OCH3 
OCH3 


ethyl 
ethyl 


H 
H 


4-[C(Cft) 3 ]cjrclohe«yl 
4-[C(CH3) 3 ]cycloh6xyl 


cis; mp, 92*C 
trans; nap- 
108*C 


71 


B3b 


OCHi 


ethyl 


H 


4-mechytcyclohexyl 


(B), rap. 
92 d C 


72 


B3b 


OCHj 


ethyl 


H 


4-Tnethylcyclohexyl 


(A) 7 mp. 
S0 d C b 


2 

73" 


B2 

B3b 
B2 


CI 

CI 

H r 


ethyl 
•ethyl 
jnethyl 


H 
H 


CH r CH(CH3)2 

-CHi : 0-C 2 H5 

cycloheotyl 


mp. 82*0 
mp. 82°C 


74 


B4 


I 


ethyl 


H 







75 


B4 


I 


ethyl 


H 




mp. 124°C 


76 


B4 


I 


ethvl 




w 


mn lift 0 *"* 


77 


B4 


I 


ethyl 


H 






78 


B4 


CN 


eiihvl 


H 




UIU, i. X.Q V^, 


79 


B4 


CN 


ethyl 


H 


jCCT 


mp. 136°C 


80 


B4 


CN 


ethyl 


H 


oa 


mp. 120'C 


81 


B4 


CN 


ethyl 


H 


(XX 


mp. 139°C 


82 


B4 


methyl 


etbyl 


H 


ccr 


mp. 106*C 


83 


B4 


methyl 


ethyl 


H 




mp. 149°C 
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DO. 


Ex. 
no. 


R 2 


R 5 


R 4 


R 1 


physical 
data 


OA 

84 


T3 A 




euiyii 


in 




mp. m<> u 


85 


B4 


methyl 


ethyl 


H 




mp. 180*C 




B4 


methyl^ 


eth^l 


H 


pbenylethyl 




S7 


B4 


meiliyl 


ethyl 


H 


Cu 


mp. 87*C 


oo 






CLUjr 1 


XX 






8£ 


B4 


methyl 


ethyl 


H 


(XT _ 


mp. 120°C 




B4 


3-thiazolvl 


ethyl 


H 


4-methoxvcvcI ohexvl 


cis: 113 Q C 


90. 


B3b 


OCHa 


H 


H 


4-methoxycyclohexyl 


tran$, mp. 
126 0 C 


91 


B3b 


OCH3 


H 


H 


4-methOxycyclohexyl 


cis. mp. 

ioo°c 






OCH» 




CH» 


4wTYieth axvc vclohax vl 

*T W JJ |ti UIVJjVjF wjf wlUJ Jit* A. jf A 


120°C 




B3b 


OCH3 


H 




4- rnethoxy cy cl ohexy I 


arc 


94 


B3b 


OCEfe 


methyl 


H 


4-methoxycyclohexyl 


cis, mp, 96*C 


95 
96 


B3b 
B3b 


OCHa 
OCHa 


phenyl 
propyl 


H 
H 


4-methoxycyclohexyl 
4-methoxycyclohexyl 


cis; HC1 

<lil). 
mp. 138°C 

trans; mp. 

IISX^ 


97 


B3b 


OCH3 


propyl 


H 


4-methoxycyclohexyl 


cis; mp, 

io§55 


98 


B3b 


OCH3 


methyl 


H 


4-methoxycyclohexyt 


cis; mp. 
104 Q C 


99 
100 


B4 
B3b 


N(CH 3 ) 2 
CI 


ethyl 
ethyl 


H 




102°C 
mp. 1H°C 


101 


B4 


methyl 


ethyl 


H 


4-butoxycyclohexyl 


ds; mp. 86*C 



028 2y.UJ.2U02 16:09: 




-67- 



Co. 


Ex. 


R 


R. 


r>4 

R- 


R 


physical 


no. 


no. 










data 


102 


B3b 


CI 


ethyl 


H 


rV 


mp, 78 9 C 


103 


D3b 


CI 


ethyl 


K 


cr 


mp. 9I°C 


104 


B4 




ethyl 


H 


(XX 


mp. 103°C 


105 


B4 




ethyl 


H 




106 


B3b 


CI 


ethyl 


H 




mp. 137*C 


107 


B3b 


CI 


ethyl 


H 




mp. 137°C 


108 


B4„. 


methyl 


jtbyl 






cisj mp. 91 °C 


109 


B4 


methyl 


ethyl 


H 


4-ethoxycyclohexyl 


trans; mp. 















i50*C 


110 


- 

B4 


. , — .. 

methyl 


ethyl 


H 




mp. 90°C 


111 


B4 


~ 

methyl 


. 

ethyl 




H 




- — 

mp. 94°C 


112 


B4 


methyl 


ethyl 


H 


cr 




113 


B4 


methyl 


ethyl 


H 




mp. 106°C 


1 1 A 

114 


B4 


jgppyi 


IT 


H 


j^metho^cyclohexyl 


els; rgp. 74*C 


115 


B4 


methyl 


ethyl 


H 


4-ethoxycyclohexyl 


cis; mp. 














108°C 


U6 


B4 


methyl 


ethyl 


H 


cr 


mp.HO'C 


117 


B3b 


CI 


ethyl 


H 




rap. 124°C 


118 

- 


B3b 


CI 


ethyl 


H 




mp. 107°C 



029 29.03.2002 16:0 




-68- 



Co. 
no. 


Ex. 
no. 


R 2 


R 3 . 


R 4 


R 1 


physical 
data 


119 


B3b 


CI 


ethyl 


H 


cc 

1 


nop. 129°C 


120 


B4 


methyl 


ethyl 


H 




rap. 106°C 


41 
182 


B3b 
B3b 


a 

methyl 


ethy) 
ethyl 


H 
H 




trans; mp. 
157 9 C 
cis; mp, 
17D 6 C 


183 


B3b 


methyl 


ethyl 


YT 

H 




trans; mp. 
144*C 


184 

185 
186 


B3b 
B3b 
B3b 


methyl 

CI 
CI 


ethyl 

ethyl 



ethyl 


H 
H 
H 


1 I 


mp. 138 q C 

mp. 120 r C 

- - 


187 


B3b 


methyl 


ethyl 


H 




mp- 162 6 C 


216 


B4 


CON 


ethyl 


H 


ttr*' 


mp.:l60°C 


217 


B4 


methyl 


ethyl 


H 


UCJ 


.ethanedioate 
(Ul); 














218 

210 
220 


B4 

B4 
B4 


I 

CCsN 
CI 


ethyl 

ethyl 
ethyl 


H 

H 
H 




H S C 


mp T ;102°C 

mp.:ll5°C 
(A); 

mp.:107°C 



030 29.03.2002 16:09: 

• 



-69- 



Co, 
no. 


Ex. 
no. 


R a 


R 3 


R 4 




physical 
data 


221 


B4 


CI 


ethyl 


H 


F 

yx 




222 


B4 


I 


ethyl 


H 






223 


B4 


CI 


ethyl 


H 




(trans); 
rop.il J7°C 


224 


B4 


methyl 


ethyl 


H 




(A); 


225 


B2 


CI 


ethyl 


H 


ex 


K\p.:94«C 


226 
227 


B3b 
B3c 


CI 

methoxy ' 


ethyl 


H 
H 


XX 

.?££LXz 

_. 


(trans); 
mp-:iS7°C 

mp.:2C4°C 


228 


B4 


CI 


ethyl 


H 




(A); 

mp.;136°C 


229 


B3b 


n-propyl 


H 


H 


H 3 CCT 


(taitfs);.HCl 
*&:lSff , C 


230 


B3b 


CI 


ethyl 


H 


'CCT" 1 

6ch 3 


mp.:ll6 g C 


231 


B3b 


CI 


ethyl 


H 




mp.:12CC 


232 


B3b 


CI 


ethyl 


H 




Hip.:112*C 


233 


BIO 


i-propyl 


H 


C(=0)0- 
CJis 


'""XX 


(Cis); 
rop.:91°C 



031 29.03.2002 16 




-70- 



Co. 
no. 


Ex. 
no. 


R 2 


R 3 


R 4 


R' 


physical 
data 


234 


B4 


methyl 


ethyl 


H 


cv 


mp.:122°C 


235 
236 


B4 
B4 


methyl 
methyl 


ethyl 
ethyl 


H 
H 


wori3 


mp.:l06°C 
mp.:104°C 


237 


B4 


methyl 


ethyl 


H 


cr 


mp.:90 a C 


238 


B4 


methyl 


H 


H 


H 3 CO^^. 


(cis); 
mp.:80 d C 


239 


B3b 


CI 


ethyl : 




. '. .V 


(trans); 


240 


B3b 


CI 


ethyl 


H 




(cis); 
rap.aZ8°C 


241 


B4 


methyl 


ethyl 


H 


CH, 

XJ 


(A); mp.;0O°C 


242 


B4 


methyl 


ethyl 


H 


<?H a 

jfj 


(B); 


243 


B3b 


CI 


ethyl 


H 






244 


B3b 


CI 


ethyl 


H 


i i 


mp.:I27'C 


245 


B4 


NHC(=0)NH, 


ethyl 


H 




(cis); 
rap.;176*C 


246 


B4 


methyl 


ethyl 


M 




(B) 


247 


B3b 


CI 


ethyl 


H 




mp-;92°C 



032 29.03.2002 16:10:. 




-71- 



Co. 
no. 


Ex. 
no. 


R 2 


R a 


R* 


R l 


physical 
data 


246 


B4 


methyl 


ethyl 


H 




(A); mp.:S0°C 


249 


B3b 


C) 


ethyl 


H 


or 


(B); 

mp.;138°C 


250 


B4 


methyl 


ethyl 


H 


□-^propyl 


(trans); 


251 


B4 


methyl 


ethyl 


H 




(B);JHCl(ia) 


252 


B3b 


CI 


ethyl 


H 


propyl 


(A) 


253 
.254 


B3b 
B3b 


CI 

methyl 


ethyl 
ethyl 


I-I 
H 


jy 

propyl 


(B) 

mp.:74*C 


255 

256 
257 


B4 

B4 
B4 


methyl 

methyl 
methyl 


ethyl 

ethyl 
ethyl 


H 

H 
H 


"]y 

Cf-npropyl 

joy 

ay 

OCH 8 


mp:6B°C 
mp.:210°C 

mp.:U3°C 


258 


B4 


methyl 


ethyl 


H 




mp*:92°C 


259 


B3b 


methyl 


ethyl 


H 




fnp.:ll5°C 


260 


B3b 


methyl 


ethyl 


H 


0CH 3 





033 29.03.2002 16 




-72- 



Co. 
no. 


Ex. 
no. 


R 2 


R 3 


R 4 




physical 
data 


261 
262 


B3b 
B3b 


a 

Cl 


ethyl 
ethyl 


H 
K 




(A) ; mp.:$6*C 

(B) ; 

mp.:i{H°C 


263 


B3b 


methyl 


ethyl 


H 




mp.:i3o*c 


264 


B3b 


Cl 


ethyl 


H 




(A); 

mp.:l24°C _ 


265^ 


B3b 


Cl 


ethyl 


H 




(B); 


266 






ethvl 

fcUJjf J 


H 






267 


B4 




ethyl 


H 




(cis>;.HCl(i:l); 
mp-:17Q*C 


268 


B4 


methyl 


ethyl 


H 




(A);J*Cl(I;l); 
ttp^Q^C 


269 


B4 


methyl 


ethyl 


H 






270 


B3b 


methyl 


ethyl 


H 




mp-:I37°C 


271 
272 


B4 
B4 


NHC 2 H S QCH 3 

methyl 


ethyl 
ethyl 


H 
H 


a/; " 

— ^N^J 


*- * — - — 


273 


B4 


NH* 


ethyl 


H 







^y.UJ.^UUi! 16:11: 




-73- 



Co. 
no. 


Ex. 
no. 


R 2 


R 3 


R* • 


R 1 


physical 
data 


274 


B3b 


CI 


ethyl 


H 




- 


275 
276 


B3b 
B3b 


a 

Cl 


ethy) 
ethyl 


H 
H 




mp.35*C 


277 


B4 


methyl 


etbyl 


H 




rop.;105°C 


278 


B3b 


Cl 


ethyl 


H 




mp.:\tVC 


279 


B4 


Cl 


ethyl 
ethyl 


H 

Jra 






281 
282 


B4 
B4 


Cl 
Cl 


ethyl 
ethyl 


H 
H 


W 


Eftp.:i40°C 
mp.:160°C 


283 


B4 


methyl 


ethyl 


H 




mp.:96 Q C 


284 


B3b 


Cl 


CH 2 N(OHj)t 


H 




sXLp.:U5°C 


285 


B4 


methyl 


ethyl 


H 


CH 3 


mp.:133°C 


286 


B4 


methyl 


CHiOCH 3 


U 




(trans); 
ntp.:l06°C 



# 



-74- 



Co, 

Tin 


Ex. 


R 2 


R 3 


R 4 


R 1 


physical 
data 


287 


B4 


methyl 


CSH 2 N(CH,)j 


H 




(cis); 

mp.:llO*C 


288 


B3b 


CI 


n*propyl 


H 




mp.;U0*C 


289 
290 


B4 
B4 


methyl 


ethyl 
n-propyl 


H 
H 






291 

292 

293 
294 

295 
296 


B3b 

B3b 

B3b 
B4 

B4 
B3b 


a 

CI 

a 

methyl 
methyl 

a 


n-propyl 

»-propyl 

ethyl 
n-propyl 

ethyl 


H 

H 

H 
H 

H 
H 


XT 

Si .... 


(cis)' 

rop.;I28°C 

(trans); 
mp.:ia4*C 

mp.:l06*C 

mp,;83°C 
rop.:99*C 


297 


B3b 


a 


ethyl 


H 


Ok/ 


mp.:110°C 


298 
299 


B4 
B4 


methyl 
methyl 


etivyl 
ethyl 


H 
H 




nip.:93*C 
mp,;l05°C 


300 


B4 


methyl 


ethyl 


H 




mp.;II4°C 


301 


B3b 


methyl 


etliyl 


H 


cc 


mp.rUS'C 


302 


B4 


methoxy 

. .. 


ethyl 


H 




mp,:92°C 
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. -75- 



Co. 


Ex. 


R 2 


R 3 


R 4 


R 1 


physical 


no. 


no. 










data 


303 


B4 


meihyl 


ethyl 


H 




rap.:82*C 


304 


B4 


n-tmtyl 


ethyl 


H 






305 


B3b 


a 


n-propyl 


H 




mp-:125°C 


306 


Bl 


methyl 


5 


H 




mp.:l36 D C 


307 


B4 


methyl 


n-propyl 


YY 

H 




mp.:81 e C 


308 


B4 


methoxy 


n-propyl 


H 




mp.:80*C 


309 


B4 


I 




H 




inn -1 ?n°P 


310 


B3d 


me thy L 


etbvl 


H 






311 


B3b 


CI 


H 


H 


DC 




312 


B3b 


CI 


H 


H 




(trans); 
mp.:14S*C 


313 


B3b 


CI 


H 


H 


err" ' 


mp,;l03°C 


314 


B4 


n-propyl 


n-propyl 


H • 




■HC1(1:1); 
mp.:150 D C 


315 


B4 


n-propyl 


ethyl 


H 




.HC1(U) 


316 


B4 


n-propyl 


H 


H 




.HC1(1:1); 
mp,:l 4Q°C 


317 


B3b 


a 


H 


it" 




mp.:16S°C 
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-76- 



Co. 


Ex. 


R 2 


R 3 


R 4 




physical 


no. 


no. 










data 


318 
509 


B4 
B3b 


methyl 

ci 


n-propyl 
ethyl 


H 
H 


oc 


JiCl(l:l); 
mp.:200 d C 


510 


B4 


methy] 


ethyl 


H 




J-I 3 0(1:J) 


513 


B4 


methyl 


ethyl 


H 






516 


B4 


CI 


ethyl 


H 




mp.:120°C 


517 


B4 


I 


ethyl 


H 


CH 2 CH(CH 3 )2 




518 
510 


B4 
B4 


a 
ci 


evbyl 
ethyl 


H 
H 


& 


- 

(A+B) 


521 


B4 


i 


ethyl 


H 




- 


522 


B4 


methyl 


ethyl 


H 




(A) 


1 


B4 


methyl 


ethyl 


H 




(A) 


525 


B4 


CI 


ethyl 


H 






527 


B4 


F 


ethyl 


H 


cr. 


mp.: 116 P C 



Table 2 



Co. 


Ex. 


R 2 


X 


physical data 




no. 
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-77- 



Co. 


Ex. 


R 2 


X 


physical data 


no. 


no. 








J. 


B3b 


CI 


0 _____ 


trans; mp. 12Q°C 
cis; HC1 (1:1) 


.J21 


B3b 


1-piperidinyl 


0 


122 


B3b 

► . 


1-piperidinyl 

. . .— „ . . - 


0 


trans; HQ (1:1); mp. 
128 8 C 


123 


J33b _ 


^thioTnorgbolinyl 


0 


cis: mp. 105°C 


124 


.??b ... 


4-thiomorpholinyl 


O 


trans; mp. 11 5°C 


125 


B3b 


Jj^TOorpholinyl^ 


O 


trans; mp. 118°C 


..126- 


B3b 


4-morpbolinyl 


O 


cis; nip. 118*C 


127 
.A 2 ?. 


B3b 
B3b 


_:N<;CH 3 )2__ _ 


0_ 
0 


trans; mp. 96°C 
jjis;mp 1 U4°C 


4 


B3b 


ci 


0 


cis; mp. 123°C 


8 


B3c 


och 3 


0 


trans, mp. 68*C 


..?. _.. 




O.CH3 


.!?_... 


_cis,mp. 116 6 C 


6 


B4 


acetyl 


0 


traits- mp. 108*C 


129 


?£. 


acetyl 


p _ 


_cis; mp. Itte^C 


19-.. 

12 


B4 
B4 
B4 


NH-(CH 2 )2-OCH 3 

NH-(CH2) 2 -OCHj 
NH-(CH2)a-SCH3 


_p 

_0 

q 


Jrans; mp^lQT^C 
.cis; mp. 115°C 

Pi?L^.-_i. 2 P°c 


13 


B4 


.NHrCCH^-S^.,. 


q 


trans; mp. 125°C 


14 


B4 


-CsC-Sj(CH 3 )3 


j0 


eis;mp. 114*C 
trans; mp. 108°C 


.16. 


B4 


-C*C-Si(CH 3 )3 


0 


15 _ 


B4 


j-C3CH_ 


0 


cis^mp. 132 : 133°C 
trans; mp. 128°C 
cis; mp_. 1 13°C 


17 


04 


-CsCH 


0 


18. , 




-ChC-CHjOH 


q_ 


130 


B4 


-Cte^CI;fepH 


0 


jrans; mp, 108*C 
cis; mg. 92-99°C 


19_ 


B4 


F 


0 


20 


B4 


F 


0 


J^s;_mp._l 14°C 


21 


B4 


I 


q_ 


cis;mp. llffC 


22 


B4 


CN 


0 


Cis; mp. 137-138 <> C 


.26. . . 


B4 


H 


0 


trans 


23 


B4 


-c(=0)-ocii 3 


0 


cis; mp. 91°C 


24 


B4 


-C(=PH)CH 3 . 


q_ 


trans; mp. 99°C 
cis; mp. 88°C 


25 


B4 


H 


0 


27 


B4 


methyl 


0 


cisimp. 110-112°C 
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-78- 



Co. 
no. 


Ex. 
no. 


R 2 


X 


physical data 


131 


B4 


methyl 


0 


. traos; xap. 25"C 


28 


B4 


etbenyl 


0 


cis;mp._108°C 


132 


B4 


ethenyl__ 

phenyl 


0 


trans; mp. 103°C 


29 


84 


0 


trans; mp. JL12°C 


30. 


_B4 


2-tbienyl 


0 


cis; 142°C 


133 


_B4 


2-thiazolyl 
2-fojranyl 


0 


cis; 108*0 


JL 3 .1. 


B4 


0 


cis; mp. 105°C 


51 
52 


B8a 

B8a J 




OCHa 


NzpH_ 
N-OH 


[la(A),4a]: mp. 133°C 
[la(B),4a]; mp. 142°C . 


53 
135 


Bfib 
B4 


OCH3 


NNH2 . 
O 


Ilct<a,4al;mp. 110°C 
cis; mp. 2G3°C 


136 
.137 J 
_I_38_ 


B4 
B4 
B4 


NH ? _ 

-C(=iOX-QCH(CH32?.. 
SCH 3 


O 

0 

0 


trans; 3(^^202 °C _ 

cis; mp. lOyC 

trans; mp, 88°C 


38 


B4 


0 


cis; mp. 124 a C 


39 


B4 


SCH 3 


0 


transj : mp. H6°C 


32 


B4 




0 


cis; mp, 130 g C 


139 


B4 


etbyl 


0 


cis,mp. 350*0 


188 


B4 


NH 2 


0 


cis + trans 


189 


B4 




0 


cis; mp, I54°C 


190 


B4 




0 


trans; nip, 156°C 


191 


B4 




0 


cis; mp. >260°C 


192 


B4 




0 


,H20 (1:1); trans; 
mp. 248°C 
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-79- 







Ja. 






no. 


no. 








193 


B4 


H J \i ^CH S 


0 


cisi mp. 224°C 


194 


134 






traos; mp- 234*C 


195 


B4~ 


o 


0 


ci$; mp. J0a°C 


196 


B4 


5 


0 


oransi mp. I27*C 


197 


B4 


i^fT.,, _ 


o 


cisj mp. 150°C 


198 


B4 




0 


trims; mp. 90°C 


199 


B4 


; 


o 


LC/MS [M+H)*; 475.4 


200 


B4 




o 


LC/MS {M*flT; 464.3 


201 


B4 




o 


LC/MS [M+H)*i 523.3 


202 


B4 




o 


LC/MS [M+HT; 465-3 


203 


B4 




o 


LC/MS (M+H}*; 475.4 


204 


B4 




0 


LCMS [M+HT; 465.3 


205 


B4 




o 




319 


B4 




Ct 


(cis)^etbaoedioal:e(l:l)j 
rop.;l60°C 
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-80- 





Fx 


R 2 


x 


physical data 


no. 


no. 








320 


B4 




o 


(cis);rap.:l50' , C 


321 


B4 


methoxy 


CH 2 


(cis);.MCl(l:l);n5p.:)18 a C 


322 . 


B4 


n-butyl 


o 


(cis);.HClC);l);mp.:lSS*C 


323 


B4 


« XT" 


0 




324 


B4 


o 


r\ 
SJ 


_ 


325 


B4 


vVn . ^ 






326 


B4 


H 


0 




327 


B4 




0 


- 


328 


B4 




o 




329 


B4 




o 


• ■ 


330 


B4 


H 


0 




331 


B4 




o 




332 


B4 




0 




333 


B4 




o 





-81- 



Co. 
no. 


Ex. 
no. 


R 2 


X 


physical data 


334 


B4 




o 


- 


335 


B4 


h 7 Y H9 


o 


- 




336 


B4 




o 




337 


B4 




o 





338 


B4 




o 


- - : — 


339 


B4 


... J - 


o 


; 


340 


B4 


T 


o 


•< • 


341 


B4 




o 




342 


B4 




o 


- 

- 


343 


B4 


^ 


o 




344 


B4 




o 




345 


B4 




o 




346 


B4 




o 






,82- 



Co. 


Ex. 


R 2 


X 


physical data 


no. 


no. 








347 


B4 




o 


- 










348 


B4 


CH»0C£0)CHi 


0 


(cis); mp-:74*C 






o 


o 




350 


B4 




0 


- ••• 


351 


B4 




o 




352 


B4 




o 




353 


B4 




o 


<A);tfCl(l:2).H20(l:l); 
mp.!l«*C 


354 


B4 




o 


(cis) 


355 






o 


.. . 


356 


B4 


T 


o 


-• - - • — 


35? 


B4 




0 


- - 


358 


B4 


-Vo . 


0 




359 


B4 


J.J3 


o 




360 


B4 




o 


n 



-83- 



Co. 
tio. 


Ex- 
tra. 


R 2 


X 


physical data 


361 


B4 




0 


— • 


362 
363 


B4 
B4 


. ..T„> 8 


o 

0 




364 


B4 


H H I nu 
° CHs CHa 


0 







365 
366 


B4 
B4 


AA-* — -° H9 


0 

o 


- 


367 


B4 


q 

V 


o 


• 


368 


B4 


o 


o 




369 


B4 


Vrx 


0 


. • - - 


370 


B4 


O 


LI 




371 


B4 


A^_^0 


0 




372 


B4 


H H lT W3 


o 













84- 




W v-/ w 



-35- 



Co. 


Ex. 


R 2 


X 


physical data 


no. 


no. 








385 


B4 


-*| 0 


0 


mp.:130°C 


386 


B4 




0 


(cis); mp.:140°C 


387 


B4 


o 


o 


(uafi$);mp.:155°C 
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Table3 




Co. 


Bx. 


Y. 




physical data 


no. 


no. 








140 


B4 


0 




mp. 220°C 


141 


B4 


0 


OCT 


tap. 213°C 


142 


B4 


O 


r I 


mp. 148°C 


143 


JS4. 


O 


, lnrnetfiylcyclohexyl 


mp. 195-210°C 


144 


B4 


0 


3 r m<bthoxycyclohtotyl, 


cis; rap. 156*C 


145 


_B4 


O 


3-meshoxycyclohexyl _ \ 


trans; mp. 156-1 63°C 


146 


B4 


O 


4-(dimethylethyl)cycIphexyl 


mp. 230°C 


147 


B4 


0 


4~(raechylethoxy)cyclohexyI 


mp. 186°C 


.148. 


JB4_ __ 


0 


4-methylcyclohexyl 


trans; mp* 214°C 


36 


B4 


s 


4-methoxy cy cl ohexyl 


cis; mp. 224°C 


.37 _ 


B4 


s 


4-raethoxycyclohexyl 


trans; m& 220°C 


149 


B4 


o 




mp. 1S8°C 


40 


B4 


o 




mp. 192°C 


150 


B4 


0 




cis; mp. 226°C 


151 


B4 


0 




trans; mp. 226°C 


152 


B4 


o 


cr 


mp.213°C 


153 


B4 


o 


cr 


mp. 200*C 
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Co. 


Ex. 


Y. 




physical data 


no. 


no. 








134 


B4 


r\ 
\J 




hid 210°C 








cc ? 




155 


B4 


o 


^.^d^elnylcyclohexy] 


jmp.242°C _ 


388 


B4 


o 


CH 2 CH(a^ 3 )2 


mp> 189°C 


389 


B4 


0 


OCT 


mp. 228°C 


390 


B4 


o 




mp. 197°C 


391 


B4 


o 




mp. 145*C 


392 


B4 


o 




rap- 192°C 










(B); mp.:224°C 


394 


B4 


O 


c 


(A); mp.:20rc 


395 


B4 


O 




(A); wp.:207°C 


396 


B4 


o 






397 


B4 


o 


(XT 


(B); mp.;238^C 


398 


B4 


o 




mp,:234°C 


399 


B4 


o 




(cis); mp.:i$2°C 
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Table 4 

R 6 



Co. 


Ex. 


|3 


R 4 


»5 


R 


physical data 


no- 


o. 














B4 


ethyl _ 


H 


H 


pCH 3 


trans; mp. 252°C 


157 


B4 


H 


H 


H 


OCH3 


(cis + trans); 






— 


- - ■ 






I up. Z^rr 


158. 


B4. 


H 


^methyl 


H 


OCHa 


cis; mp ? >26p*C 


159 


34 


methyl 


H 


H 


OCH3 


cis; mp : 254 C C_ 




B4 


methyl 


J? 


H 


OCH3 


trans; mp. >260°C 


161 


B4 


nTAtivl 
ci^Mf 


H 


H 


OCH 3 


mp. 20S°C 


162 


B4 ._. 


propyl 


JL 


H 


OCH3 . 


trans; mp.232°C 




OH , 


cLuy i 






OCH3 


cis* hid 224~226°C 


43 


B5 


ethyl 


H 


CH 3 


..P.CH3 


trans; mp. 116°C 


42 


85 


ethyl 


vv 

H 


Cl-J.3 




ci&; rap, izj i~ 


44 


B6 


ethyl 


H 


CH2-COOC2HS 


OCH? 


cis; mp. 152°C 


45 ._ 


B4 


ethyl 


H 


CH2-COOC2HS 


OCH3 


trans; mp, 147°C 


.46 . 


B4 


ethyl 


H 


benzyl 


OCH3 


cis; mp. 137*C 


47 


B4 


ethyl 


H 


benzyl 


OCH3 


tttos;mp. 


.50... 


B7 


methyl 


H 


fi 


H 


Trip.25dl^C,__ 


163. 


?4 


ethyl 




H_. 




cis;, mp.^21_°C 


.164. 


B4 


ethyl 


ethyl 


H 


.PQH 3i . 


cis;mp, 22jL 0 C. 


165_ 


B4_ 


ethyl m 


ethyl 


H 


OCH 3 _ 


prajis^mp^LSX, 


166 


B4 


ethyl 


H 




OCH3 


LC/MS [M+H]*; 429-4 


167 


B4 


ethyl 


H 




OCH3 


LC7MS [M+H] + ; 451.3 


168 


B4 


H 


H 






cis; mp. 106*C 


169 


B4 


ethyl 


H 




OCH3 


LC^IS[M+Hr; 409.3 



U1U lb:iy: 
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Co. 
no. 


Ex. 

.0. 


.3 


R 4 






physical data 


400 


B9 


ethyl 


H 




OCHs 




401 
402 


B9 
B9 


ethyl 
ethyl 


H 
H 




OCH 3 
OCH 3 




403 


B9 


ethyl 


H 




OCHj 


• 


404 


B9 


ethyl 


H 




OCH 3 


• 


405 


B9 


ethyl 


H 




OCH3 


- 


406 


B4 


ethyl 


H 




OCH3 




40? 


B4 


ethyl 


H 


S£q 


OCH3 




40S 


B4 


ethyl 


H 




OCH3 




409 


B3b 


O 


H 


H 




m P >rl68°C 


410 


B4 


CHaOCHj 


H 


H 






508 


B4 


ethyl 


H 




OCH3 




520 


B9 


ethyl 


H 




OCH 3 
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Table 5 




Co. 
no. 


Ex. 
no. 


R 4 


R l - 


X 


physical data 


33_ _ 


B4 


H 


laethoxycyclohexyl 


CH 


cis; mp. 224°C 


34 


B4 


H _ _ 


methoxycyc! ohexyl 


CH , 


trans; mp* 1 85°C 


35 


B4 


H 


methoxycyclqbexyl 


N_._. . 


cis; mp. 16Q : 172 Q C 


VOL 


B4 


H 


metboxycyclohoxyl 


N 


trans; mp- 146*C 


171 


B4 


H 


err 


N 


<B);mp. 165°C 


172 


B4 . 




inetb y]f?X?).0bjwt^l 




cis+trans; mp. 143°C 


J73_. 
411 


B4 
B4 


ethyl 
H 


rnethoxycyclohexyl 


U. 
N 


cisimp : ;i26 0 C 


412 


B4 


H 




N 


mp.:180°C 


413 


B4 


H 




N 


(A) 


414 


B4 


H 




N 


mpL:l56°C 
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Table 6 



Co. 
no. 


Ex. 
no. 


R 


L 


physical data 


49 


B7 


H 

-•• - 


xcr 
1 




274 


B3b 


OCH 3 


^s. >^5iv 


cis;mp,115°C 


175 


B3b 


OCH3 




trans; mp.l41*C 


176 


B3b 


OClh 


cis; mp,149°C 

• 


177 


B3b 


QCH 3 




mp.l26 ft C 


178 


B3b 


OCH3 


YYYl 


trans; nip.l6Q 6 C 


179 


B3b 


OCH3 




cis;mp.H9°C 


180 


B3b 


OCH3 




trans; mp.l24 ft C 


181 


B3b 


OCH3 




trans; mp,92 a C 


206 


B3b 


OCH3 




cjs; jn.p. 144 6 C 



V X o 
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Co. 


Ek. 


R 


L 


physical d4ta 


no. 


no. 








207 


B3b 


OCH 3 




trans; m.p. 125°C 




208 


B3b 




OCH3 




cis; m.p. 127°C 


209 


B3b 


OCHa 


So 


da: in,p, 101°C 










cis; m.p. 104°C 


2U 


B3b 


OCBa 




trans; m.p. 134*C 


212 


B4 


OCH3 




cis; m.p. 141 °C 


213 


B4 


OCH 3 




trans; m.p. 215°C 












214 


B4 


OCH3 




cis; m«p. 139°C 


215 


B3b 


OCH3 


XXX 


trans 


415 


B3b 


OCH3 




(cis); mp.;136°C 


41d 


B3b 


OCH3 




(cis) 
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Co. 
no. 


Ex. 
no. 


R 


L 


physical data 


417 


B4 


0CH 3 




(cis); ilip.:l4^C 


418 


B3b 


OCHa 


TO? ' 


(trans); rap.;132°C 


419 


B4 


OCH3 




(Cis); dlp,:2l7°C 


AO ft 


Dju 






fcisV HClfl'lV 






Url 


























424 


B3b 


OCH3 




(cis);Tnp.tl06°c 


425 


B3b 


OCHa 




(trans); mp.:i20 p c 


426 


B3b 


OCI-I3 




(cis); rop.:i2i fl C 


427 




B3b 


H 




mp,:156«C 


428 


B3b 


OCH3 


XXX? 


(cis);mp.:156°C 


429 


B3b 


0CH 3 




(trans); mp.;I97°C 



015 29.03.2002 16:20 

• 



-94- 



Co. 
no. 


Ex. 

110. 


R 




physical data 


430 


B3b 


CH 3 




(B) 


431 


B3b 


CH 3 




(A) 



5 Table? 



Co. 
no. 


Ex. 
no. 


R 1 


t 


physical data 


432 
433 
434 


B16 

B4 

B4 


®r 




iap,:128*C 
rap.:175*C 
mp.:170*C 


435 


B4 


cr 






mp.:103°C 


436 


B4 


(XT 






mp.:151°C 


437 


B4 


QCH 3 






(trans); 
mp-dlCPC 


438 


B4 








mp.:150»C 


439 


B4 








mp.:I50°C 


440 


B4 


OCH 3 






(cis) 



01 

• 
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bx. 




Y 


physical data 


no. 


no. 








441 


B4 




^^^^^ 


mp.:l66°C 


442 


B4 






TTTp.!l73°C 


443 


B4 






mp.;208*C 


444 


B4 






mp.:149*C 




.Err 








446 


B3b 






mo * 150*C 


447 


B3b 






i*p.:165*C 


448 


B3b 






mp.:147°C 


449 


B3b 






U5p.:]54°C 


450 


B3b 






Ittp-;157*C 


451 


B4 






Twp.rWC 


4S2 


B4 






mp.:t87*C 


453 


B3b 


XT 




mp.SGO'C 


454 

j 


B3b 






too 


mp-:l60 6 C 
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Co. 
no. 


Ex. 
no. 


R l 


L 


physical data 


455 


B3b 


CT 






456 


B3b 




^XQ .... 


(A);mp.a74*C 


457 


B3b 






(B);rap.:160°C 


458 


B3b 






mp.:184°C 


459 


B4 








461 
462 


B4 
B4 
B4 


err 




rap,:134°C 

(B);inp.;15d°C 

mp.:153 Q C 


463 


— 

B3b 






njp.:161°C 


464 


B4 






mp.;135*C 


465 


B4 

1ft IK 




V V*^V. V XX '»^ 

yxxj 


mp.:l31°C 

HCIfriV 
rop.:2G6°C 


467 


B3d 






mp.?142°C 


468 


B4 


<r 




.hydrate(l:l); 
mp ; :T04°C 


469 


B3b 


I dimethylethyl 
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Co. 
no. 


Ex. 
no. 


R 1 


L 


physical data 


470 


Bib 


rv 


YVh — 1 


rap.:161°C 


472 


B3b 


KJ 




rap.: 144*0 


473 


B4 


XT 


FN ^ 


rap.:143°C 


474 


B4 


XT 


TOO 


rap.2l96°C 


475 


B4 






jnp.:l62°C 


476 


B4 


cr 


wS — i 


mp.;171°C 


477 


B4 


cir 






478 


B2 


triraethytmethy! 






479 


B4 




TO ■ 


fAV n»'146°C 


480 


B4 




TOO 


(B);mp,:l62°C 


481 


B4 


9'h 3 '~ "* 


top 


(A);rop.:l29*C 


482 


B4 




'TOO 




483 


B2 




TOO 


Tnp.:187°C 


484 


B2 




TOO 


TOp-:l62°C 


485 


B4 




TOO 


(A); rap,:130°C 
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no. 


Ex. 
no. 






physical data 


*fuo 








(A); mp.;124°C 


487 


B4 










n't 


F 




irto.;S5°C 


489 


82 


L_J 






490 


B4 


XT 




(A);mp.;117°C 


491 


B2 


o 




aip.:220°C 


492 


B4 


.d: _ 




mp.:I36*C 


493 
494 


B2 
B4 






rap.:131°C 

(A); mp.:125°C 




495 


B4 






mp.:)35*C 


496 


B4 




TO? 




497 


B4 






mp.:U7*C 


498 


B16 


.XT 


inp.:19S°C 


499 


B2 


6r 




rap.:20i°C 
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Co. 


Ex. 


R 1 


L 


physical data 


ttO. 


no. 








500 


B3b 






mp.:143°C 


501 


B3b 


cr 




mp,:137 d C 


502 


B2 


o 




mp.:2lG°C 


503 


B3d 


or"' " 




mp.;I34°C 


504 


B2 


cr 


OCH ? __ 


rap.:I63°C 


505 


B4 


cr 




mp.:142 w C 


506 


B2 


cr 




inp.:l39'C 


507 


B4 




^CCQ 


mp.:171 D C 


512 


B3b 


ca 


TCQ 




523 


B3b 


6" 







Table 8: 



Co. 

TlO. 


Ex. 
tio. 


Structure 


physical data 


511 


Bll 


1 


^cxxr 
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Co. 
no. 


Ex, 
no. 


Structure 


phyaical data 


514 


B12 






515 


B13 










6xco ..... 


flip-. 100 U» 


471 


B15 




C£> 


526 


B14 




.HCK1:J) 



C. Preparation of radioactivelv labelled compounds 
CI foil-labelled compounds 




Compound 498 Compouad Sl% 

10 To a. carefully measured amount of palladium on carbon (10 0.872 mg) was added a 
solution of compound 498 (I, 0,919 mg, 2.4 /imol) and triethylamine (0.92 /zl. 
6.6 fimol) in sodium-dried tetxabydrofuran (175 jttl). Hie reaction flask was connected 
to a tritiation manifold system and the reaction mixture was carefully degassed. Tritium 
gas (19*5 Ci at a pressure of 1017 mbar) was generated from uranium tritide and wa& 
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allowed onto the at room temperature stirred reaction mixture. After 30 min, the 
reaction mixture was frozen with liquid nitrogen and the excess of tritium gas was 
recaptured onto uranium sponge. The solvent was lyophilized from the reaction 
mixture. Methanol (100 (il) was introduced and lyophilized in order to remove labile 
5 tritium. This procedure was repeated twice more. The residue was laken up in ethanol, 
filtered over a GHP Acrodisk 13 mm syringe filter and depleted with ethanol to a total 
volume of 50.0 ml. It contained 71 mCi of radioactivity with [ 3 H]-compound 528 (H) at 
a 67 % radiochemical ptirity. From this amount, a fraction (5.0 ml) was taken and 
thoroughly purified in portions via preparative HFLC (Kromasil KR 100-10, column 

J0 dimensions 4,6 mm ID x 300 mm). UV detection took place at 265 nm. Elution was 
performed isocraticaliy with water-methanol-acetonitrile-ctisopropylamine 
(47:26.5:26.5:0.2; v/v/v/v) at a flow rate of 2.0 ml/rnin. The product containing 
fractions were combined and concentrated under vacuum at 30°C. The residue was 
dissolved in ethanol (5.0 ml) and concentrated again. This procedure was repeated 

15 twice more. The remaining residue was finally dissolved in ethanol (20.0 ml) and 
stored as such. The batch contained [*H]-coropound 528 (EL) with a total radioactivity 
of 3,83 mCi at a purity > 98 % and at a specific activity of about 25 Ci/mmol 

20 p. Phaimacologicalexamples 

DL Signal transduction at the cloned rat mGluRl recepto r in CHO cells 

CHO cells expressing the mGluRl receptor were plated in precoated Mack 06-well 
plates. The next day, the effect of the present compounds on glutamate-activated 

25 intracellular Ca 2 * increase was evaluated in a fluorescent based assay. The cells were 
loaded with Fluo-3 AM, places were incubated for 1 hour at room temperature in the 
dark, cells were washed and the present compounds were added onto the cells for 20 
minutes. After dris incubation time* the glutamate-induced Ca 2 * rise was recorded for 
each well in function of time using the Fluorescent Image Plate Reader (FLIPR, 

30 Molecular Devices Inc.). Relative fluorescence units were recorded and average data 
graphs of quadruple wells were obtained. Concentration-response curves were 
constructed based on peak fluorescence (maximum signal between 1 and 90 secondes) 
for each concentration of tested compound. pIC$o values are the -log values of the 
concentration of the tested compounds resulting in 50% inhibition of the glutamate- 

35 induced intracellular Ca 2+ rise. 



The compounds according to the present invention exhibited a pICso value of at least 5. 
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The compounds that are included in the Tables 1-8 exhibited a plCso value of at least 6. 

A particular group of compounds exhibited a plCso value between 7 and 8. It concerns 
the compounds listed in Table 9. 

Table 9 : 



Com.nr. 


PlCso 


463 


7-98 


441 


7.95 


334 


7.95 


22 


7.94 


421 


7.94 


15 


7.93 


440 


7.93 


139 


7.93 


'178 


7.92 


•338 


7.91 


87 


7.90 


462 


7.90 


394 


7,90 


423 


7.89 


21 


7.87 


220 


7.87 


479 


7.86 


483 


7.86 


485 


7.84 


9 


7.84 


1)0 


7.84 


248 


7.84 


341 


7.83 


163 


7.S1 


433 


7.79 


238 


7.79 


224 


7.78 


437 


7.78 


498 


7.78 


449 


7.77 



Com.m\ 




281 


7.63 


487 


7.63 


299 


7.63 


431 


7.61 


98 


7.57 


464 


7.57 


446 


7.56 


251 


7.55 


484 


7.54 


494 


7.53 


128 


7.52 


344 


7.52 


161 


7-49 


298 


7.48 


454 


7.45 


456 


7.45 


277 


7.44 


91 


7.43 


356 


7.42 


229 


7.41 


333 


7.41 


326 


7.41 


369 


7.40 


430 


7.39 


435 


7.38 


35 


7.36 


228 


7.36 


429 


7.36 


117 


7.35 


291 


7.35 



Caaum. 




89 


7.25 


108 ' 


7.25 


373 


7.25 


255 


7.23 


527 


7.23 


303 


7.22 


296 


7.22 


221 


7.21 


193 


7.21 


14 


7.20 


131 


7.19 


438 


7.19 


148 


7.18 


496 


7.18 


236 


7.17 


332 


7.17 


481 


7.16 


191 


7.16 


457 


7.14 


20 


7.14 


145 


7.13 


268 


7.13 


512 


7.13 


474 


7.13 


10 


7.11 


307 


7.11 


426 


7.11 


466 


7.10 


97 


7.08 


83 


7.08 



rnion — •• - ^.wiN,i-i-ii .urr«iNLiu NU.bll 
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7 7fi 




7 7A 




7 7^ 




7 73 


44/ 


7 nn 




7 HI 


175 


7-71 


475 


7.71 


480 


7-71 


213 


7.70 


239 


7.70 


241 


7.67 


461 


7.65 


115 


7.64 


445 


7.63 



Concur 

***** h±A*9,il * 




313 




28ft 


7 


460 


7 %A 


482 


7 




7 M 


415 




473 


7.32 


287 


7.31 


448 


731 


243 


7.29 


323 


7.28 


159 


7.28 


289 


7.27 


184 


7.26 


436 


7.26 



t tit 

wUlli< 111* 










7 Ail 


ivy 


7 f!7 






112 


7.05 


348 


7.05 


286 


7.03 


442 


7.03 


422 


7.02 


283 


7.02 


318 


7.02 


36 


7.00 


396 


7.00 



A particular group of compounds exhibiced a pIQo value of at least 8. It concern the 
compounds listed in Table 10. 

Table 10 : 



Comp. 


Structure 


pIC50 


416 


[OS) 


8.587 


27 


(CIS) 


8.527 

- - 



>"UJ. OX J. 
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Comp. 


Structure 


pICSO 


nr. 






174 


Q 

(CIS) 


8.49 


506 




8.48 


25 


(CIS) 


8.45 


4 


0 

(CIS) 


8.4 


19 


0 

II 

(CIS) 


8.38 


429 




838 








- ~ «. 


(CIS) 
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Comp. 

UT. 


Structure 


pICSO 


424 


0 

(CIS) 


8.355 


176 


o 

(CIS) 


8.33 


210 


o 

(CIS) 


8.315 


114 


o 

COS) 


8.28 


488 


O 


8.27 


504 


Cu xoo 


8.27 
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Comp. 
nr. 


Structure 


pIC50 


477 




8-2S 






8.237 


A 


(CIS) 


8.233 


AKZ 




8.145 


135 


(CIS) 


8.14 


420 


(CIS) Hydrochloride <1:1) 


8.13S 
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Comp. 
nr. 


Structure 


pICSO 


292 


Q 

{OS) 


8.13 


427 




8.115 


208 


o 

1 

(CIS) 


8.095 


419 


o 

{CIS] 


8.065 


45S 




8.055 


418 


(TRANS) 


8.045 
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Comp. 
nr. 


Structure 


plC50 


497 








8.025 


430 




8.023 


237 




8.01 


499 


o 

7 


0 




8 
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D2. In vifra bindi ng ex periments with a r 3 H1-radiolabelled compound according to the 
invention 

As [ 3 KQ-radiolabeiled compound is used : compound 528 , hereafter named as 
5 [ 3 H]Compound A, which is the radiolabeled equivalent of compound 432, 

Cell membrane fractions, prepared from either CHO-cells transfected with the rat 
mGlula receptor andL929sA<:ells transected with the human mGlula receptor 
according to Mutel et al, I Neurochem. 75, 2590-2601, 2000 - were incubated for 1 

10 hour at room temperature in 6 different membrane protein concentrations (0, 20, 50, SO, 
100, 150 jig protein/assay) with a radioactive [^HJ-labelled substance (described 
hereinafter as the [ 3 H]-ligand). This (*H]-ligand is known to bind specifically to the 
mGlul receptor, thus labeling this receptor. The [3H]-ligand use< i mentioned in 
Table 11, After the incubation, the labelled membranes were harvested on GF/C glass 

is fibre filters and rinsed three times with 3 ml of a cold buffer solution to remove non- 
bound [^HJ-ligands. Subsequently die glass fibre filters, with the harvested 
membranes, were placed in plastic mini-vials and 3.0 ml of Ultima QoldT^ 
scintillation cocktail was added. After overnight incubation, the vials were vigorously 
shaken and the radioactivity was counted in a Packard Tri-Carb 1500 CA liquid 

20 scintillation analyzer. Said radioactivity is proportional to the membrane labelling by 
the [3H)-Jigaud- Specific membrane labelling by the [3H]-ligand was distinguished 
from the non-specific membrane labelling by selectively inhibiting the labelling of the 
receptor site by another substance (unlabeled) known to compete with the [ 3 H]-ligand 
fOT binding to said receptor site. As competing substance, compound 135 was used for 

25 the [*H]Compound A ligand and glutamate for the [ 3 H]-Quisqualate ligand. The non- 
specific binding is expressed as the ratio of the total binding over the binding in the 
presence of the competing substance in percentage and shoujd be as small as possible. 

From Table LI, it can be seen that the non-specific binding is excellent for the 
30 compound according to the invention. 
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Table 11 : Non Specific Binding (NSB) for different mGluRl ligands for different 
concentrations. 



M-'g/assay 


20 


SO 


80 


100 


150 


fat-mGlula receptor 












[ 3 H]-Quisqualate 


39 


18 


9 


11 


9 


[^Compound A 


7 


3 


3 


3 


2 


human-mGlula receptor 












[^-Quisqualate 


75 


40 


43 


49 


34 


[^Compound A 


72 


53 


46 


46 


38 
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CLAIMS 

1 . A radiolabeled compound according to Formula <I-A)* or (I-B)* 




an W-oxide form, a pharmaceutical^ acceptable addition salt, a quaternary amine and a 
stereochemical^ isomeric form thereof, wherein 

X represents O; C(R 6 )a with R c being hydrogen* aryl or Ci^alkyl optionally 

substituted with amino or mono- or di(C],6alkyl)amino; S or N-R 7 with R 7 being V 

10 amino or hydroxy; '"; 

R 1 represents C^alkyl; aryl; thieny); quinolinyl; cycloQMtfdkyl or 

(cydQC^nalkyftCi-galkyl, wherein the CycIoC^alkyl moiety optionally may 
contain a double bond and wherein one carbon atom in the cycloC^alkyl moiety 
may be replaced by an oxygen atom or an NR 8 -moiety with R 8 being hydrogen* -1 

15 benzyl or Ci^alfcyloxycarbonyl ; whereto one or more hy dxogen atoms in a 

Ct^alkyl-moiety or in a cycloCj-jzalkyl-moiety optionally may be replaced by 
Ci-dflikyl, hydroxyCi^alkyl, haloCt-aalkyl, aminoCi^alkyl, hydroxy, C^alkyloxy, 
arylC^alkyioxy, halo, C^alkyloxycarbonyl, aiyl, amino, mono- or 
di(d-6alkyl)amino, Ci^alkyloxycarbonylamino, halo, piperazinyl, pyridinyl, 

20 moipholinyl, thienyl or a bivalent radical of formula -0-, -Q-CHa-O or 

-O-CH^CHn-O-; 
or a radical of formula (a-1) 




a-1 



25 wherein Zi is a single covalent bond, O* NH or OHfe; 

Zi is a single covalent bond, 0, NH or CBfe; 
n is an integer of 0, 1> 2 or 3; 



i 
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and wherein each hydrogen atom in the phenyl ring independently 
may optionally be replaced by halo, hydroxy, Chalky I, 
C^aikyloxy or hydroxy C^alkyl; 
or X and R 1 may be taken together with the carbon atom to which X and R l are attached 
5 to form a radical of formula (b-1), 0>2) or (b-3); 



b-1 \y2 



represents hydrogen; halo; cyano; Q-6alkyl; Ci-galkyloxy; Ci^alkylthio; 
10 Cj-dalkylcarbonyl; Ci^alkyioxycarbonyl; Ci^dkylcarbonyloxyC^alkyl; 

Cs-ealkenyl; bydroxyC^alkenyl; C^alkynyi; hydroxyC^alkynyl; tri(Cj. 

aalkyDsilaneC^alkynyl; amino; mono- or di(C|.6alkyl)amino; mono- or 

di(C l ^alkyloxyCi.6allcyJ)amino; mono-ordi(Ci.6alkyVtluoC|-6alkyl)amino; aryl; 

atylCi^alkyl; arylQ^alkynyl: Q^alkyloxyCj^alkylaminoCr^alkyl; 
15 aminocarbonyl optionally substituted with Cj^alkyl, Ci^alkyloxyCj^alkyl, 

d^alkyloxycarbonylCi^alkyl or pyridinylCi.<salky]; 

a heterocycte selected from thienyl, furanyl, pyrrolyl, thiazolyl y oxazolyl, 

imidazolyl, isothiazolyl, isoxazolyl, pyiazolyU pyridyl, pyrazinyU pyridazinyl, 

pyriroidinyi, piperidinyl and piperazinyU optionally N-substituted with 
20 Ci^aUcyloxyC^galkyU morphOlinyl* thioraorpholinyl, dioxanyl or dithianyl ; 

a radical -NH~C(=G)R 9 wherein R 9 represents 

Ci-6dlkyl optionally substituted with cycloQMaalkyl, Q^alkyloxy, 
Cu<salky)oxycarbonyl T aryl, aryloxy, thienyl, pyridinyl, mono- or 
di(Ci-6alkyl)amino, C^alkylthio, betizyldiio, pyridinylthio or 
25 pyrimidinylthio; 

cycloC^.u^lkyli cyclohexenyl; amino; arylcycloCs-ualkylammo; 
mono-or-cU(Ci_6alkyl)amino; mono- or 
di(Ci^alkyloxycarbonylCi-6alkyl)amino; mono- or 
di(Ci^alkyloxycarbonyl)amino; mono-or di(C2^alkenyl)anrino; mono- or 
30 di(aiylCudalkyl)amino; mono- ot diarylamino; arylC^alkenyl; 

faranylC 2 .fialkenyl; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; 
cetrahydrofuryl; indenyl; adamantyl; pyridinyl; pyrazinyl; aryl; 
arylCi^alkylthio or a radical of formula (a-1) ; 
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a sulfonamid -NH-SO*-R 10 wherein R represents q.6alkyi 7 mono- or poly 

haloCvdalkyl, axylCi-tflkyl, arylC^alkenyl, aryl, quinollnyl, isoxazolyl 
or di(Ci^kyl)aminO; 

R 3 and R 4 each independently represent hydrogen; halo; hydroxy; cyano; Ci^alkyl; 
C^alkyioxy; Chalky loxyCi.$alkyl; C>.,$alkylcarbonyl; Ci-aatkyloxycarbonyl; 
C^alkenyl; hydroxyC^alkeuyl; C 2 .<sa1fcynyU hydroxyC 2 -*alkynyU 
tri(Ci^alkyl)$ilaneC2^alkynyl; amino; mono- or di(C^alkyl)amino; mono- or 
di(Ci.$alkyloxyCi^kyl)anuno; mono- or diCCj.6allcylthioCi.6alkyl)amino; aryl; 
moipbolinylCi^all^l or piperidinylC|.6alkyl ; or 

R* and R 3 may be taken together to farm -R 2 -R 3 -, which represents a bivalent radical of 
formula -(CKWa-. -(CH 2 V, -(CH 2 ) 5 -, -(CH 2 ) 6 -> -CH-CH^CH=CH-, 
-Z4-CH«CH-> -CH^CH-Z^-, -Z4-CH2-CH1-CH2-, -CH 2 -Z4-CH 2 <CH 2 -, 
-CH^CH 2 -Z4-CH 2 -> 

-Z 4 -CHrCH 2 .% -CH^-CH*- or -CHo-CEfc-Z*-, with Z* being 
O, S, SO2 orNR 11 wherein R u is hydrogen, C^alkyl, benzyl or 
Q^alkyloxycarbonyl; and wherein each bivalent radical is optionally substituted 
with Ci.6alkyl. 

or R 3 and R 4 may be taken together to form a bivalent radical of formula 
-CH=CH-CH=CH- or-CH 2 -CH^CH 2 -CH 2 - ; 

R 5 represents hydrogen; cycloC^i2alkyl; piperidiuyl; oxo-thienyl; tetrahydroihienyl, 
aiylCi-$alkyl; Ci-aallcyloxyd^lkyl; C 1 .$alkyloxycarbonylCi^alkyl or Ci^alkyl 
optionally substituted with a radical C(=0)NR x R y , in which R x and Ry> each 
independently are hydrogen, cycloC^alkyl, C^alkynyl or Ci-s&lkyl optionally 
substituted with cyano, d^alkyloxy, C^alkyloxycarbonyl, furanyl, pyrrolidiny I, 
benaylthio, pyridinyl, pyrrolyl or thienyl; 

Y represents O or S; 

or Y and R 5 may be taken together to form =Y~R 5 - which represents a radical of 
formula 

-CH=N-N= (c-1); 

-N=N-N= (o2); or 

~N-CH*=CH- (c~3); 
ary) represents phenyl or naphthyl optionally substituted with one or more substitueuts 
selected from halo, hydroxy, Chalky!, Cj^alkyloxy, phenyloxy, nitro, amino* Mo, 
C^alkyltWo, haloCj^salkyl, polyhaloC^alkyl polyhaloC 1 . 6 alkyloxy > 
hydroxyCi^alkyl, C^alkyloxyCi^alkyl, aminoCi^alkyl, mono-or di(Q- 
ealkyOamirtO; mono-or di(C)^alkyl)aminoCi^alkyl, cyano, -CO-R 12 , -CO-OR 13 , 
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-NR i3 SOJR u , -S0 2 -NR 13 R 14 , -NR 13 C(0)R 12 , -C(0)NR ,3 R l \ -SOR 1 ', -S0 2 R 12 ; 
wherein each R 12 , R 13 and R 14 independently represent Ci^alkyl; cycloCsHsalkyU 
phenyl; phenyl substituted with halo, hydroxy. Chalky], Ci-galkyloxy, 
haloCi^alkyl, polyhaloC^alkyl, furanyl, thienyl, pyrrolyl 7 imidazolyl, thiazolyl or 
5 oxazolyl; 

and when the R^C^X) moiety is linked to another position than the 7 or 8 position, 
then said 7 and 8 position may be substituted with R 15 and R x6 wherein either one or 
both of R 15 and R 16 represents Chalky), Ci^alkyloxy or R 15 and R 1 * taken together may 
10 form a bivalent radical of formula -CH=CH-CH^OI-. 

2. A radiolabeled compound according to claim I, characterized in that, 
X represents O; C(R 6 ) 2 with R* being hydrogen or aryl ; or N-R 7 with R 7 being amino 
or hydroxy; 

15 R 1 represents Q^alkyL aryl; tbienyl; quinolinyl; cycled.] 2 alky I or 

(cycloCsoaalkyDCi^alkyl, wherein thecycloC3-i2a!ky5 moiety optionally may 
contain a double bond and wherein one carbon atom in the cycioC 3 -i2alky] moiety 
may be replaced by an oxygen atom or an NR 8 -moiety with R 8 being benzyl or 
Ci^alkyloxycarbonyl » wherein one or more hydrogen atoms in a C^alM-moiety 

20 or in a oycloC3.izalkyl-moiety optionally may be replaced by Ci^alkyl, 

haloCuealkyl, hydroxy, CVoaJkyloxy, arylCi galley loxy, halo, aryl, mono- or 
di(C|-6alkyl)amino, Ci-ealkyloxycarbonylamino, halo, piperazinyU pyridinyl, 
morpholinyl, thienyl or a bivalent radical of formula -O- or -O-CH2-CH2-O-; 
or a radical of formula (a-1) 




25 *" 1 

wherein Zi is a single covalent bond, O ot CH 2 ; 

Zz is a single covalent bond, O or CH 2 ; 
n is an integer of 0, 1> or 2 ; 
30 and wherein each hydrogen atom in the phenyl ring independently 

may optionally be replaced by halo or hydroxy; 
or X and R 1 may be taken together with the carbon atom to which X and R 1 are 
a ttached to form a radical of formula (b-l), (b-2) or (b-3); 
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♦b-1 b-2 b-3 



R 2 represents hydrogen; halo; cyauo; C^aUcyl; Ci^alkyloxy; C).6alkyliiuo; 
Ci^aikylcarbonyl; Ci-$alkyJoxycarbonyi; C2-*alkenyU hydroxyC^alkenyf; 
5 Ca^alkyuyl; hydroxyC^alkynyl; tri(C^alkyl)silaneC2^aIkynyl; amino; mono- or 

di(Ci^aiky])ainiTio; mono- or di(Ci^lkyloxyC].6alky])amino; mono- or 
di(Ci.6alkyUhioCi^kyI)amiiio; aryl; aryLC^alkyl; aryIC 2 HsaIkynyI; 

CufiatkyloxyCugalkylammoCi^alkyU 

aminocarbonyl optionally substituted with Ci^alkyloxycarbonylCi^alkyl \ >: 
10 a heterocycte selected fiom thienyl, furanyl, thiaaolyl and piperidinyl, optionally 

N-sub&tituted with morpholinyl or tbiomorpbolinyl; 

a radical -NH-C(=Q)R 9 wherein R 9 represents C^alkyJ optionally substituted with \ 
oycloC^alkyl, C>_ 6 alkyloxy, C^alkyloxycarbonyi; aryl, aryloxy, thienyl, 'l 
pyridinyl, mono- or di(Ci^kyl)amino, C)^alkylchio> benzylthio, pyridinylthio or 

15 pyrimidinyithio; cycloC 3 -i2alkyl; cyclohexeuyl; amino; arylcycloC^jaalkylamino; 

moTio-OT-di(Ct^alkyl)axnino; mono- or da(Ci^alkyloxycarbonylC]. 6 alkyI)amino; 
mono- or di(Ci.6alkyloxycaxbonyl)amino; mono-or di(Cj^alkenyl)amino; mono- or 
di(ary 1C i^alkyl)amino; mono- or diarykmico; aiylC^alkenyi; f uranylC2^alkeuyl; 
piperididinyl; piperaarnyl; indolyl; furyl; benzofuryl; tetrahydrofuryl; indenyl; 

20 adamantyl; pyridinyl; pyrazinyl; atyl or a radical of formula (a-1) ; 

a sulfonamid -NH-SOa-R 10 wherein R 10 represents d^alkyl, mono- or poly 
haloCi^alkyU arylCj^alkyl or aryl; 
R 3 and R 4 each independently represent hydrogen; Ci^alkyl; Cj^alkyloxyCi. 6 a1kyl; 
Ci^alkyloxycarbonyl; or 

25 R 2 and R 3 may be taken together to form -R 2 -R 3 -, which represents a bivalent radical of 
formula <C&«h-, -(CIfc)s-. -2U-CH=CB., -24-CH 2 -CH 2 -CH 4 - or -Z4-CH 2 -CH 2 -> 
with Z4 being O, S, S0 2 or NR n wherein R n is hydrogen, Ci-aalkyl benzyl ox 
Cmsalkyloxycarbonyl; and wherein each bivalent radical is optionally substituted 
with Ci^alkyl; 

30 or R 3 and R 4 may be taken together to form a bivalent radical of formula 
-CH^H-CH^CH- or ^CH 2 -GH 2 ^CHa-CH 2 - ; 
R 5 represents hydrogen; piperidinyl; oxo-thienyl; tetrahydrothienyl, arylCi^alkyl; 
Ci^alkyloxycarbonylC^alkyl or C^alkyl optionally substituted with a radical 
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C(=0)NR x R y) in which R x and R y> each independently arc hydrogen, 
cycloC 3 .]2aIkyl, C^alkynyl or Chalky] optionally substituted with cyano, 
Cmsalkyloxy or Ci^alkyloxycarbonyl; 

Y represents O or S ; 

5 or Y and R 5 may be token together to form =Y-R 3 - which represents a radical of 
formula 

-CH=N-Nfc= (c-1); or 

-N=N-N= (c-2); 
aryl represents phenyl ornaphthyl optionally substituted with one or more substituents 
10 selected from halo, Ci-6alkyloxy> phenyloxy, mono-or di(Ci-fialkyl}amino and 

cyano; 

and when the R^CC^X) moiety is linked to another position than the 7 or 8 position, 
then said 7 and 8 position may be substituted with R 15 and R 1 * wherein either one or 
both of R 15 and R l<5 represents Chalky! or R )5 and R w taken together may form a 
is bivalent radical of formula -CH=CH-CH=CH- . 

3. A radiolabeled compound according to any one of claims 1-2, characterized in 

''that, 
X represents O; 

20 R 1 represents Ci^alkyl; cycloCa^alkyl or (cycloCa.^alkyDCi-tjalkyl, wherein one or 
more hydrogen atoms in a Chalky) -moiety or in a cycloCs-^alkyl-moiety 
optionally may be replaced by Cu^alkyloxy, aryl, halo or thienyl; 
R 2 represents hydrogen; halo; C^alkyl or amino; 
R 3 and R 4 each independently represent hydrogen or Chalky!; or 
25 R* and R 3 may be taken together to form -&*-R 3 -, which represents a bivalent radical of 
formula -Z4-CH 2 -CH r CH 2 - or -2 4 -CH 2 -CH2- with 2* being O or NR 11 wheiein 
R M is C^alkyl; and wherein each bivalent radical is optionally substituted with 
Chalky 1; 

or R 3 and R 4 may be taken together to form a bivalent radical of formula 
30 -CH2.CH2-CH2-CH2- ; 

R 5 represents hydrogen; 

Y represents O; and 

aryl represents phenyl optionally substituted with halo. 

35 4. A radiolabelled compound according to any one of claims 1 -3, characterized in that 
the R t -C(=X) moiety is linked to the quinoline or quinolinone moiety in position 6* 
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5. A radiolabelled compound according to any one of claims 1 - 4, characterized in 
that the compound contains at least one radioactive atom. 

6« A radiolabelled compound according to claim 5, characterized in that the 
5 radioactive isotope is selected from the group of of 3 H> U C and 18 F. 

7» A radiolabelled compound according to claim <3 t characterized in iliat the 



compound is ; 




10 8. Radioactive composition for the administration to mamals comprising a 

therapeutically effective amount of a radiolabelled compound of Formula (I- A)* 
or (I-B>* and a pharmaceutical^ acceptable carrier or diluent 

&. A radiolabelled compound or composition according to any one of claims 1-8 for 
IS use in a diagnostic method. 



i 
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10, A radiolabeled compound or composition according to claim characterized in 
that the diagnostic method consists of mar&ng or identifying a mGlul receptor in 
biological material. 

5 11. A radiolabeled compound or composition according to claim 10, characterized in 
that the marking consists of administering the radiolabeled compound to 
biological material and the identifying consists of detecting the emissions from the 
radiolabeled compound. 

10 12. A radiolabeled compound or composition according to claim 9, characterized in 
that the diagnostic method consists of screening whether a test compound has the 
ability to occupy or bind to a raGlul receptor in biological material. 

13, A radiolabeled compound or composition according to any one of claims 10 - 12> 
15 characterized in that the biological material is selected from the group of tissue 

samples, plasma fluids, body fluids, body parts and organs originating from warm- 
blooded animals and wann-blooded animals per $e* in particular humans. 

14, Use of a radiolabeled compound or composition according to any one of claims 
20 1-8 for the manufacture of a diagnostic tool for marking or identifying an mGlul 

receptor in biological material. 

15, Use of a radiolabeled compound or composition according to claim 14, 
characterized in that the marking consists of administering the radiolabeled 

25 compound to biological material and die identifying consists of detecting the 

emissions from the radiolabeled compound, 

16, Use of a radiolabeled compound or composition according to any one of claims 1- 
8 for the manufacture of a diagnostic tool for screening whether a test compound 

30 has the ability to occupy or bind to a mGfnl receptor in biological material 

17, Use of a radiolabeled compound or composition according to any of claims 1- 8 
for the manufacture of a diagnostic tool for imaging an organ, characterized by 
administering a sufficient amount of a radiolabeled compound or composition 

35 according to any one of claims 1-8 in an appropriate composition to biological 

material, whereby said radiolabeled compound binds to a mGlul receptor sites in 
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die biological material ; and detecting the emissions from the radiolabelled 
coropouncL 

18. Use of a tadiolabelled compound or composition wording to claim 17 for the 
5 manufacture of a diagnostic tool for imaging an organ, characterized in that the 

imaging is performed using Positron Emission Tomography (PET). 

1 9, Use of a radi oiabelled compound or composition according to any one of claims 14 
to 18, characterized in that the biological material is selected from the group of 

10 tissue samples, plasma fluids, body fluids, body parts and organs originating from 

warm-blooded animals and warm-blooded animals per $e< in particular humans. 
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ABSTRACT 



RADIOLABELED QU1N0LBME AND QUINOLINONE DERIVATIVES AND 



5 THEIR USE AS MET AB OTROPIC GLUTAMATE RECEPTOR UGANDS. 



The present invention is concerned with radiolabeled quinoline and quinolmone 
derivatives according Formula (I-A)* or (I-B)* showing metabotropic giutamare 
10 receptor antagonistic activity, in particular m<31u 1 receptor activity, and their 

preparation ; it further relates to compositions comprising them, as well as their use for 
marking and identifying metabotropic glutamate receptor sites and for imaging an 
organ. 



In a preferable embodiment, X represents O; Represents C M alkyl; cycloCa-^alkyl or 
(cycioC 3 .,2alky])Ci.6alkyL wherein one ot more hydrogen atoms in a Ci^alkyl-moiety 
or in a cycloC 3 .i 2 alkyl-moiety optionally may be replaced by C^alkyloxy, aryl, halo or 
thienyl; R 2 represents hydrogen; halo; Chalky! or amino; R 3 and R 4 each independently 

20 represent hydrogen or C^alkyi; or R 2 and R 3 may be taken together to form -R a -R 3 -, 
which represents a bivalent radical of formula -Z4-CH2-CHi-CH^ or -Z4-CH2-CH2- 
with Z4 being OorNR 11 wherein R 1 1 is C^alkyl; and wherein each bivalent radical is 
optionally substituted with C^alkyl; or R 3 and R 4 may be taken together to form a 
bivalent radical of formula ; R s represents hydrogen; Y represents 

25 O; and atyl represents phenyl optionally substituted with halo. Most preferred are 
radiolabelled compounds in which the radioactive isotope is selected from the group of 
of 3 H, 1 3 C and 18 P. The invention also relates to their use in a diagnostic method, in 
pertkmlar for marking and identifying a mGluRl receptor in biological material, as well 
as to their use for imaging an organ* in particular using PET. 
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